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BLOCK 


The  Floor  of  Industrial  America 


Machine  shops  everywhere  find  in  Kreolite  Wood  Blocks  the  ideal  flooring  material.  They  are 
not  only  easy  on  the  workmen’s  feet,  but  they  also  lessen  the  damage  done  to  tools  and  materials 
which  are  often  dropped.  Laid  with  the  tough  end-grain  uppermost  they  withstand  heavy  trucking 
and  the  weight  of  ponderous  machinery. 

In  every  industry  where  a  machine  shop  is  necessary,  whether  for  light  or  heavy  work,  Kreolite 
Wood  Block  Floors  give  the  maximum  of  strength,  durability,  service  and  economy. 

Our  Kreolite  Engineers  will  study  your  floor  needs  and  make  recommendations  without  obligation 
on  your  part. 

THE  JENNISON-WRIGHT  COMPANY,  Toledo,  Ohio 

Branches  in  All  Large  Cites 
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Economic  Aspects^of  the  RaUway  Tie 

TEEL  rails  and  wood  ties  constitute  the  main  items 
of  railway  track,  but  with  the  great  demand  for 
ties  in  construction  and  renew’al,  combined  with  the 
rapid  depletion  of  forest  resources  by  use,  waste  and 
fire,  a  serious  situation  began  to  develop  some  years 
ago,  threatening  a  shortage  in  the  future  supply  of  ties. 
While  within  recent  years  the  use  of  treated  ties  ha9 
increased  to  such  an  extent  as  to  postpone  this  shortage 
to  an  indefinite  period,  the  questions  of  supply,  quality, 
life  and  cost  of  ties  continue  to  be  of  large  importance 
in  relation  to  track  construction  and  maintenance. 

This  wide  adoption  of  preservative  treatment  has  a 
double  economy,  since  it  not  only  increases  the  life  of 
durable  timbers  ordinarily  used,  but  also  increases  the 
supply  by  permitting  the  use  of  many  timbers  that 
would  be  useless  without  such  treatment.  Until  com¬ 
paratively  recently,  the  untreated  white-oak  tie  was  re¬ 
garded  as  the  highest  grade,  and  the  yardstick  by  which 
the  value  of  other  timbers  would  be  measured.  Treat¬ 
ment  of  white-oak  was  considered  an  unnecessary  re¬ 
finement,  but  experience  has  shown  that  it  is  desirable 
and  economical.  F'urthermore,  much  of  the  best  white- 
oak  has  been  cut  or  is  not  now  available  for  ties,  so  that 
in  general  the  white-oak  tie  of  today  is  probably  in¬ 
ferior  to  the  timber  which  was  formerly  rated  as 
standard. 

Tie-phite  protection  for  w’ood  ties  is  another  economic 
feature  of  modern  track.  White-oak  combines  the  prop¬ 
erties  of  hardness  and  durability.  But  many  of  the 
timbers  made  available  by  treatment  are  relatively  soft 
and  would  be  rendered  useless  by  wear  under  the  rails 
long  before  it  had  reached  its  limit  of  durability.  This 
condition  has  been  met  by  placing  metal  tie-plates  under 
the  rails  to  distribute  the  load  over  a  much  greater  area 
than  that  covered  by  the  rail  base.  As  with  preserva-. 
tive  treatment,  the  application  of  this  means  of  pro¬ 
tection  has  been  found  economical  even  for  hard  woods 
in  tracks  carrying  heavy  traffic,  on  account  of  the 
enormous  concentrated  wheel  loads  of  modern  engines 
and  cars.  There  is  still  desirable  a  wide  use  of  some  rail 
fastening  having  a  more  secure  hold  than  the  spike 
commonly  used,  the  continual  slackening  and  driving 
of  which  is  detrimental  to  the  tie. 

What  of  the  future?  Will  the  demand  for  ties  de¬ 
crease  as  the  result  of  preservative  treatment  and  other 
measures?  Is  there  adequate  supply  of  tie  timber? 
Will  diminishing  supply  and  consequent  increasing  cost 
lead  to  the  use  of  imported  timbers?  Or  will  the  sit¬ 
uation  necessitate  an  increase  in  the  use  of  other  ma¬ 
terials  than  wood?  Imported  ties  and  substitute  ties 
now  represent  but  an  infinitesimal  proportion  of  track 
mileage. 

As  to  the  supply  of  tie  timber,  there  appears  to  be  lit¬ 
tle  cause  for  apprehension,  in  view  of  the  longer  life 
and  greater  variety  of  species  made  available  by  treat¬ 
ment  and  protection.  These  economic  measures  are 
further  supplemented  by  greater  care  in  the  cutting, 
use  and  handling  of  ties,  and  by  systematic  inspection 
of  ties  in  the  track  to  insure  that  they  give  their  full 
available  life.  On  some  roads,  the  annual  renewals  per 
mile  have  been  reduced  50  to  60  per  cent  in  15  or  20 
years.  Under  all  these  favorable  conditions  a  first-class 
treated  tie,  especially  of  soft  wood,  may  last  nearly  as 
long  as  it  takes  a  tree  to  grow  to  tie-producing  size. 
Again,  many  ties  are  now  obtained  from  sections  which 


formerly  did  not  produce  them.  An  urgent  necessity, 
however,  is  the  protection  and  conservation  of  fore.st 
timber  resources. 

Although  railway  extension  has  been  slack  for  some 
years  it  is  again  on  the  upward  trend,  and  the  slack¬ 
ness  has  been  counterbalanced  in  part  by  great  activity 
in  double-tracking,  with  consequent  large  demand  for 
ties.  Some  dealers  predict  that  the  demand  for  first 
class  ties  will  exceed  the  supply,  but  this  seems  im 
probable  in  face  of  the  conditions  already  reviewed. 
Another  prediction,  which  makes  allowance  for  un¬ 
treated  ties  now  in  track,  is  that  during  the  next  few 
years,  say  1928  to  1940,  the  number  of  ties  needed  an¬ 
nually  will  be  about  75  per  cent  of  that  during  the 
decade  1906-1916. 

Great  advance  has  been  made  in  the  estimating  of  tie 
life  and  renewals.  From  diagrams  and  tables  based  on 
the  records  of  thousands  of  ties  over  a  long  term  of 
years  it  is  possible  to  foreca.st  very  clo.sely  the  number 
of  ties  required  for  annual  renewals.  It  is  estimated 
that  30  per  cent  of  the  ties  now  in  use  on  main  track.^ 
and  50  per  cent  of  the  ties  purchased  annually  are 
treated.  It  remains  for  the  railway  engineers  and  pur¬ 
chasing  departments,  and  the  tie  producing  and  wood 
preserving  industries,  all  represented  by  influential  as¬ 
sociations,  to  co-operate  in  raising  these  percentages. 

Uniform  specifications  will  aid  materially  in  economic 
use  of  the  tie-timber  supply.  On  this  basis,  the  .Ameri¬ 
can  Railway  Engineering  Association  has  drafted  and 
adopted  tie  specifications  which  have  been  accepted  by  a 
dozen  other  associations  and  made  standard  by  the 
American  Engineering  Standards  Committee.  Some  ob¬ 
jections  to  these  specifications  are  noted  in  an  article  in 
another  column,  but  these  objections  do  not  appear  to  be 
supported  by  the  tie  industry.  On  the  contrary,  first¬ 
hand  information  indicates  a  general  approval  of  the 
specifications. 

A  real  need  is  a  wider  and  stronger  use  of  the  adopted 
specifications,  for  failure  to  apply  them  universally  is 
a  weak  point  on  the  part  of  the  railways.  Some  roads 
continue  to  use  individual  specifications  and  others  u.se 
the  A.R.E.A.  .specifications  with  modifications  which 
w'eaken  them.  Particularly  objectionable  is  slackness 
in  grading  and  inspection,  the  result  of  which  is  that 
ties  are  accepted  and  paid  for  at  higher  grades  than 
a  strict  interpretation  of  the  specifications  would  per¬ 
mit.  It  will  be  remembered  that  a  few  years  ago  Mr. 
Aishton,  as  president  of  the  American  Railway  Associa¬ 
tion,  took  the  engineers  to  task  rather  seriously  for 
their  slowness  to  use  in  their  individual  practice  the 
standards  and  specifications  which  they  have  approved 
collectively.  In  this  way  they  deprive  their  railroads  of 
certain  definite  advantages  and  economies. 

Disposal  of  the  small  or  under-size  ties  is  a  problem 
sometimes,  but  in  the  interests  of  timber  conservation 
an  attempt  is  being  made  to  discourage  their  produc¬ 
tion.  How’ever,  ties  below  grade  may  be  accepted  for 
side  tracks,  while  ties  which  are  small  or  are  rejected 
for  minor  defects  are  sold  extensively  to  commercial  or 
industrial  users  and  to  short-line  railroads.  Mines  and 
industries  frequently  purchase  the  cheapest  ties  avail¬ 
able,  with  little  regard  for  quality,  but  it  is  worth  not¬ 
ing  that  some  high-class  industries  demand  ties  that 
meet  the  A.R.E.A.  specifications.  Mine  ties  are  often 
5x7-in.,  6  ft.  long.  Street  railways  generally  require 
6x8-in.,  8  ft.  long,  but  often  accept  ties  inferior  to  the 
A.R.E.A.  grades. 
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As  to  substitute  ties.  Such  ties,  of  other  materials  worked  and  what  he  did.  Other  attendants  explained 


than  wood,  are  not  a  practical  or  economic  issue  at  this 
time.  Steel  ties  appear  to  be  diminishing,  since  new 
ones  rarely  replace  those  removed  for  various  reasons, 
while  present  market  conditions  do  not  favor  their  in¬ 
troduction.  The  concrete  tie  is  in  much  the  same  condi¬ 
tion,  although  both  materials  have  shown  good  results  in 
i.solated  cases.  Concrete  roadbed,  eliminating  ties,  is  a 
negligible  factor  as  affecting  tie  consumption.  These 
remarks  apply  to  ordinary  railway  track.  For  mines, 
industrial  railways,  portable  tracks  and  street  railways 
there  is  a  considerable  use  of  steel  and  concrete  in 
various  forms. 

In  conclusion,  it  may  be  said  that  preservative  treat¬ 
ment,  protective  appliances,  systematic  study  and  care¬ 
ful  use  of  wood  ties  have  removed  any  threatened 
shortage  to  an  indefinite  period.  The  next  step  is  a 
stiffening  in  the  application  of  the  standard  specifica¬ 
tions  for  wood  ties.  Nevertheless,  the  American  Rail¬ 
way  Engineering  Association  is  right  in  recommend¬ 
ing  continuous  study  of  and  experiment  with  substitute 
ties  in  preparation  for  possible  future  conditions. 


Contractors  as  Exhibitors 

WHY  do  contractors  never  exhibit?  Industrial  ex¬ 
hibitions  are  held  some  time  every  year  in  almost 
every  city  of  size  and  almost  no  trade  association  or 
technical  society  meets  in  convention  without  an  attend¬ 
ant  exhibition.  Some  of  these  like  the  Chicago  road 
show  are  veritable  expositions  of  the  science  and  art  of 
the  industrial  or  trade  activity  to  which  they  appeal  by 
a  showing  of  wares.  Yet  almost  never  in  the  multitude 
of  devices  and  services  shown  is  the  contractor  or 
constructor  represented. 

The  men  who  build  the  country’s  railways  and  roads 
and  subways,  its  bridges  and  power  plants,  its  factories 
and  skyscrapers,  its  water  supply  and  sewerage  systems, 
and  its  waterways  and  harbors,  take  part  in  industrial 
exhibitions  only  as  visitors  and  potential  purchasers. 
They  make  no  effort  to  show  that  they  have  anything 
to  sell.  It  may  be  asserted  that  wrhat  they  have  to  sell 
is  the  kind  of  thing  that  cannot  be  set  up  in  an  exhibi¬ 
tion  booth  for  inspection.  If  by  any  chance  this  is  the 
notion  which  is  keeping  constructors  from  exhibiting, 
the  sooner  they  disabuse  their  minds  from  it  the  better 
it  will  be  for  their  minds,  if  not  for  their  business. 

Conviction  in  this  opinion  is  intensified  by  a  report  to 
us  of  the  “Progress  Exposition”  recently  held  at  New 
Haven,  Conn.  There  is  no  space  nor  is  this  the  place 
for  details,  but  the  count  showed  a  quarter  of  a  million 
visitors  and  220  separate  exhibits  at  this  New  England 
city  exhibition.  One  of  the  exhibitors  was  a  general 
contractor  for  roads  and  bridges  and  heavy  engineering 
works  generally.  We  will  be  frank  and  give  the  name, 
C.  W.  Blakeslee  &  Sons,  New  Haven,  Conn.  This  con¬ 
tractor  showed  cross-section  drawings  of  New  Haven 
harbor  where  the  new  Tomlinson  bridge  crosses  it  and 
others  of  the  left  pier  of  this  bridge  and  paintings  of 
quarry  and  underground  transmission  line  work.  There 
w’as  a  6-ft.-square  model  of  a  cofferdam  with  rangers 
and  braces  and  tie  rods  and  on  its  top  operated  a  model 
derrick  and  a  model  piledriver.  And  alongside  was  one 
of  the  firm’s  divers  in  suit  and  helmet  with  all  his 
paraphernalia  and  with  an  attendant  to  tell  how  he 


the  drawings  and  the  models.  And  finally,  says  our 
reporter,  “the  exhibit  had  around  it  all  the  time  a  group 
of  50  to  100  people.” 

There  is  no  need  of  saying  more.  Obviously,  the  dis¬ 
play  was  practicable  and  could  be  made  in  any  exhibition 
hall  and  evidently  it  interested  its  share  of  exhibition 
visitors.  It  was  no  more  than  any  contractor  can  plan 
who  has  the  enterprise  to  apply  modern  sales  methods  to 
his  business. 

More  Technical  Discussion 

VERY  technical  society  is  faced  with  the  problem  of 
stimulating  the  discussion  of  matters  pre.sented  for 
consideration  at  its  .sessions.  In  this  the  American 
Railway  Engineering  A.ssociation  is  no  exception,  but 
because  its  methods  of  pr(x.‘edure  are  different  from  that 
of  most  other  societie.s,  the  lack  of  discussion  is  much 
more  serious.  In  the  A.R.E.-A.  the  whole  time  of  tt*ch- 
nical  sessions  is  devoted  to  the  development  of  the  be.st 
practice  in  the  .several  branches  of  its  field  through 
standing  committees  whose  reports  lead  ultimately  to 
the  modification  of  the  as.sociation’s  manual.  Fre- 
([uently,  important  matter  is  accepted  for  publication 
in  the  mamial  without  one  word  of  discussion  from  the 
floor.  More  discouraging  still,  preliminary  reports  pre¬ 
sented  by  committees  looking  toward  revision  of  the 
manual  will  not  be  objected  to  when  thus  pre.sented,  and 
the  committee,  a.ssuming  that  the  a.ssociation  approves 
of  the  matter,  pre.sents  it  the  following  year  in  form 
for  the  manual,  only  to  have  it  thrown  out,  oc’casion- 
ally  upon  some  trivial  error,  and  thus  have  it  put  over 
for  a  w’hole  year. 

Such  procedure  has  been  detrimental  not  only  to  the 
material  put  into  the  manual,  but  to  the  whole  make-up 
of  the  manual.  With  the  prospect  of  the  publication  of 
a  new  manual,  the  whole  subject  of  a.s.sociation  proce¬ 
dure  is  in  need  of  thoughtful  consideration.  To  stimu¬ 
late  such  consideration,  the  Committee  on  Records  and 
Accounts  has  put  aside  its  regular  a.ssignment  and  a.sks 
that  the  as.sociation  at  its  coming  convention  devote 
the  time  allotted  to  it  to  considering  the  po.ssibility 
of  evolving  an  entirely  new  manual  and  of  changing 
the  association’s  convention  procedure  to  provide  for 
adequate  discussion.  For  the  manual,  the  committee 
suggests  employing  a  staff  of  full-time  experts  to  under¬ 
take  the  revision  or  entire  rewriting.  As  a  stimulant 
of  discussion  at  technical  sessions,  the  committee 
recommends  the  holding  of  sectional  meetings  from 
which  the  net  results  will  be  brought  to  the  annual 
meeting,  is  oppo.sed  to  the  technical  division  method 
followed  by  the  American  Society  of  Civil  Engineers. 

W’hether  the  association  adopts  the  recommendations 
of  this  committee  or  .some  of  the  others  suggested  by 
President  Fairbairn  during  his  term  of  office,  such  as 
organizing  an  official  opposition,  emphasizing  minority 
committee  reports,  or  appointing  floor  leaders  to  draw 
attention  to  controversial  points,  other  societies  will 
watch  the  outcome  of  its  decision  with  a  view  to  chang¬ 
ing  their  own  practice.  Something  ought  to  be  done  in 
every  technical  society  toward  promoting  technical  dis¬ 
cussion  and  toward  relieving  the  tedium  of  the  pre¬ 
sented  paper  or  report.  If  the  A.R.E.A.  can  work  out 
a  practical  plan  it  will  deserve  the  thanks  of  all  engi¬ 
neers  who  attend  conventions  or  belong  to  technical 
societies — and  that  includes  most  of  the  profession. 
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Unification  of  Railway  Passenger  Terminals 

Comparative  Merits  of  One  Station  and  Several  Stations — Different  Cities  as  Examples — Local 
Conditions  a  Governing  Factor — Railway  and  Municipal  Co-operation 

By  E.  E.  R.  Tratman 

■Western  Editor.  Eni/inecring  Netca-Record 


A  COMBINED  railway  and  municipal  problem  which 
is  present  or  impending  in  a  number  of  cities  is 
A  ^  that  of  new  or  improved  passengei  terminals,  and 
a  proposition  which  may  develop  in  many  such  cases  is 
the  unification  of  these  terminals.  In  other  words,  it  is 
the  problem  of  the  concentration  of  all  traffic  in  one 
station  instead  of  having  it  divided  between  two  or  more 
stations  serving  individual  railways  or  groups  of  rail¬ 
ways.  Where  a  new  city  is  planned  in  open  country,  as 
was  the  ca.se  with  the  still  unfinished  governmental  capi¬ 
tal  cities  of  Delhi,  in  India,  and  Canberra,  in  Australia, 
it  is  ea.sy  to  lay  out  railway  lines  and  a  union  station 
in  harmony  with  the  city  plan.  Such  design  of  a  unit 
terminal,  unhampered  by  existing  conditions  or  occu¬ 
pancy,  is  a  rather  fascinating  subject,  but  opportunities 
of  this  kind  are  extremely  rare. 


main  lines  into  a  unified  system  with  one  central  point 
or  station.  The  difficulties  will  increa.se  with  the  num¬ 
ber  of  roads  involved.  They  will  be  aggravated  also 
w'here  the  topography  is  hilly  or  irregular  and  the  rail- 
w'ay  lines  are  at  different  elevations. 

The  phrase  “terminal”  does  not  mean  nece.ssarily  a 
dead-end  railway  terminus.  It  includes  all  large  pas.sen- 
ger  stations  through  which  trains  may  pass  but  which 
are  terminal  points  for  certain  trains  or  divisions.  Thus, 
the  present  discussion  applies  to  the  through  stations  at 
Indianapolis  and  Kansas  City,  as  well  as  to  the  stub  or 
dead-end  stations  at  Chicago  or  New  York.  In  fact, 
many  stations  comprise  both  stub  and  through  features, 
as  the  Union  Station  at  St.  Paul  and  the  Pennsylvania 
R.R.  Station  at  Pittsburgh. 

Analyzing  the  Problem — Under  the  various  interlock- 
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As  a  rule,  the  jiroblem  involves  established  teiminals 
and  various  limiting  conditions,  and  its  solution  means 
the  altering  or  rebuilding  of  some  existing  lines  in  order 
to  bring  them  all  to  one  common  focus  at  a  single  union 
or  unit  .station.  This  station  may  occupy  one  of  the 
existing  sites  or  an  entirely  new  site.  Railway  prop¬ 
erty  thus  set  free  may  be  developed  for  other  railway 
purposes  or  it  may  be  sold  or  transferred  for  municipal 
or  private  use.  To  effect  unit  operation  economically 
under  these  circumstances  can  be  no  easy  task.  That  it 
has  been  accomplished  in  .some  cases  is  not  a  strong 
argument  in  proposed  cases,  since  every  project  presents 
its  own  problems. 

What  IK  Unification — As  related  to  pas.senger  traffic 
the  term  “unification”  implies  the  accommodation  of  all 
the  railways  of  a  city  within  one  union  station  under  a 
single  management.  In  this  respect  it  differs  from  the 
unification  of  freight  terminals,  since  no  one  station 
could  handle  the  combined  freight  business  of  all  the 
railways.  The  unification  of  freight  terminals,  there¬ 
fore,  implies  the  operation  of  all  freight  facilities  as  a 
multiple-unit  .system  under  one  management,  as  dis¬ 
cussed  in  fJngineering  Neirn-Record  of  March  4,  1926, 
p.  354.  The  confusing  of  this  distinction  between  the 
unification  of  passenger  terminals  and  of  freight 
terminals  has  led  sometimes  to  the  suggestion  of  im¬ 
practicable  plans  or  conditions. 

Since  the  railway  system  centering  at  any  city  is 
formed  usually  by  the  independent  grow’th  of  different 
lines,  it  is  not  easy  to  combine  and  connect  the  various 


ing  and  conflicting  conditions  involved,  the  fundamental 
question  in  any  individual  problem  of  unification  is: 
“What  will  be  its  cost  and  its  practical  and  economic- 
advantages?”  To  this  question  no  general  answer  can 
be  given.  Each  case  is  a  problem  in  itself,  with  its  own 
limitations  and  its  own  factors  as  to  location,  traffic 
and  civic  conditions.  While  no  one  case  is  a  criterion 
for  another,  any  one  case  presents  lessons  in  what  to 
do  and  what  to  avoid. 

Solution  of  any  individual  problem  involves  many 
aspects,  both  practical  and  economic,  and  from  both 
the  railway  and  the  municipal  points  of  view.  Among 
these  innumerable  factors  are:  (1)  Adequacy  of  present 
stations;  (2)  advantages  and  disadvantages  of  proposed 
union  station  site;  (3)  present  and  prospective  railway 
and  city  traffic  conditions;  (4)  practicability  of  rerout¬ 
ing  traffic  or  building  new  connecting  lines;  (5)  cost  of 
station,  approaches  and  auxiliary  works;  (6)  con¬ 
venience  of  the  traveling  public;  (7)  character  of  rail¬ 
way  traffic,  or  the  proportions  of  through  and  local 
passengers;  (8)  relations  of  the  several  railways  as  com¬ 
petitive  or  connecting  roads;  (9)  the  progressive  «’ 
backward  attitude  of  the  city  in  matters  of  municipal 
affairs  and  improvements. 

One  of  the  minor  factors  in  a  comparison  of  unit  and 
independent  stations  is  that  of  the  relation  of  inter¬ 
station  traffic  to  the  ordinary  street  traffic.  A  recent 
survey  at  Chicago  showed  that  with  nearly  30,000  per¬ 
sons  arriving  daily  by  23  railroads  at  six  terminals, 
about  4,000  are  transferred  from  one  station  to  another 
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bv  a  concern  operating  106  motor  buses  for  this  service. 
No  record  is  given  of  the  number  employing  taxicabs 
for  such  transfer. 

Station  Examples  and  Comparisons 

Chicago  and  St.  Louis — As  an  example  of  the  multi¬ 
station  situation  consider  Chicago,  with  six  terminals 
for  its  23  railroads,  exclusive  of  belt  and  local  lines. 
Two  of  these  stations  are  modern,  while  authority  has 
been  given  for  replacing  a  third  on  a  grand  scale.  Sev¬ 
eral  rival  projects  provide  for  eliminating  the  other 
three  entirely  or  replacing  them  by  one  new  station  to 
serve  some  or  all  of  the  several  lines  concerned.  With 
this  situation,  the  establishment  of  a  single  union  sta¬ 
tion  appears  to  be  economically  and  practically  im¬ 
possible.  Equally  impossible  would  seem  to  be  the 
conversion  of  the  complicated  network  of  railways  in 
and  around  the  city  into  a  unified  system.  Not  that 
such  union  station  schemes  have  never  been  proposed. 
As  a  matter  of  fact  several  such  propositions  are  on 


main  stations  are  Chicago,  Boston.  New  York.  Phila¬ 
delphia,  BulTalo,  Detroit  and  Memphis.  Particulars  of 
the  station  conditions  in  a  number  of  cities  are  given 
in  the  accompanying  tables.  Both  Omaha  and  Seattle 
have  two  stations  side  by  side,  and  different  plans  for 
the  combination  of  all  traffic  in  one  station  have  been 
made,  but  have  failed  to  meet  approval  of  the  railways. 

At  Cleveland,  definite  plans  were  made  some  years  ago 
for  a  unit  station  on  the  lake  front,  forming  one  of  a 
group  of  public  buildings  at  a  civic  center.  The  other 
buildings  were  erected,  but  the  station  project  was  upset 
by  a  rival  project  for  a  station  in  the  business  section 
of  the  city.  The  latter  is  now  being  built,  but  will  not 
be  used  by  all  the  railways,  so  that  there  will  be  at  least 
two  main  stations.  It  seems  unfortunate  that  the 
original  plan  could  not  have  been  carried  out.  as  the 
location  was  convenient  to  but  not  in  the  business  dis¬ 
trict,  and  the  building  would  have  been  a  distinctive 
feature  of  the  civic  center. 

Situations  analogous  to  the.se  at  Omaha  and  Seattle 


I'IC.  2— <'ITIt:S  H.WINi;  SIOVKi; 

(Not  drawn 

f'hioaBo:  A.  Chicapo  &  Northwestern  Ry.  ;  B,  fnion  Sta¬ 
tion;  (Jrand  Central  Station:  I>  I.,ii  Salle  Station;  K. 
Dearborn  Station  ;  F,  Illinois  Central  It.R.  ;  G.  Illinois  Cen¬ 
tral  suburban  terminal. 

Milwaukee :  A,  Union  Station ;  B,  Chicago  &  Northwest¬ 
ern  R.U. 

Detroit:  A.  Michigan  Central  R.R. ;  B.  Fort  St.  Union 
Station  ;  C,  Grant!  Trunk  Western  Ry. 

record.  One  curious  plan  provided  what  might  be  called 
a  multiple-unit  terminal,  composed  of  a  series  of  adja¬ 
cent  stations  placed  end  to  end  and  having  a  series  of 
loop  tracks.  Although  Chicago  is  on  level  ground,  any 
unification  project  would  face  the  problem  of  lines  at 
different  levels,  since  two  of  the  stations  have  their 
tracks  elevated,  two  have  them  depressed  and  two  have 
them  at  street  level. 

As  an  example  of  the  single  or  unit  station  situation, 
consider  St.  Louis,  with  20  main  line  railroads  all  served 
conveniently  in  one  union  station.  But  this  station  was 
built  some  35  years  ago,  when  the  railway  situation  and 
the  station  environment  were  much  simpler  than  they 
are  now.  As  a  result  of  broad  vision  in  the  first  place 
and  of  improvements  from  time  to  time,  the  St.  Louis 
station  is  still  adequate  for  the  service  required.  Whether 
effective  co-operation  of  the  Chicago  railroads  could 
have  been  secured  in  the  same  way  20  or  30  years  ago, 
and  whether  a  common  station  adequate  for  a  long 
period  of  years  could  have  been  built  at  that  time  are 
questions  of  speculative  interest  only. 

Unit  and  Independent  Stations 

Conspicuous  examples  of  large  cities  in  which  a  single 
union  station  accommodates  all  the  railroads  are  St. 
l/ouis,  St.  Paul,  Kansas  City,  Indianapolis  and  Dallas, 
Texas.  Examples  of  large  cities  having  two  or  more 


;.\T.  M.\TX  n.MlAV.W  ST.\TU>VS 
to  scale) 

Cincinnati ;  A.  Baltimore  &  Ohio  It  It  ,  i:.  Central  Union 

Station;  C.  Chesaiieake  A-  Ohio  ll.U.  ,  l>,  I’ennsylvania  It  It. 

and  Ixtuisville  &  Nashville  it  it 

Buffalo:  Union  Station;  I!.  Kri<'  It  It.  ;  c.  I.•■tli^;tl  \  alley 

R.R.  :  D.  Ih  laware.  litieka watina  A  Westerti  It  It 

Pittsburgh:  A,  I’ennsylvania  It  It.  ,  B,  I’ittshurgli  A  West 
Virginia  R.R.  :  C,  Baltimore  A  Ohio  R.R.  ;  D.  Pittsburgh  A 
Lake  Erie  It.R. 

are  presented  by  Lincoln,  Neb.,  and  Springfield,  Ill.  At 
Lincoln,  five  trunk  lines  using  three  old  .stations  could 
not  agree  upon  plans  for  a  revision  of  lines  and  a  union 
.station.  As  a  result,  one  road  is  erecting  for  its  own 
use  a  new  station  on  the  old  site,  and  the  railway  situa¬ 
tion  remains  unchanged.  At  Springfield,  three  railways 
pass  through  the  city  at  street  level  and  have  their  own 
stations.  For  .some  time  the  city  has  been  trying  to 
have  these  conditions  improved,  but  the  railways  have 
not  agreed  to  any  of  the  plans  suggested.  With  this 
station  project  is  involved  that  of  grade  separation, 
which  must  be  effected  eventually. 

That  union  stations  are  practicable  at  small  as  well  as 
large  cities  is  illustrated  by  Vincennes,  Ind.,  which  has 
one  .station  serving  all  the  four  railways. 

Broadly  speaking,  railroads  are  not  favorably  dis¬ 
posed  towards  union  station  projects.  Apart  from 
physical,  operating,  financial  and  co-operative  difficul¬ 
ties  among  themselves,  one  strong  reason  for  this 
attitude  is  a  tendency  of  municipal  authorities  to  over¬ 
load  such  a  project  with  street  and  other  local  improve¬ 
ments  and  to  impose  an  excessive  amount  of  work  and 
expense  upon  the  railroads.  These  improvements  are 
of  benefit  mainly  to  the  citizens  and  its  street  trans¬ 
portation,  while  they  do  not  bring  revenue  to  the  rail¬ 
roads.  Active  co-operation  between  the  railways  and 
the  city  is  essential  to  a  successful  general  plan,  but 
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TAiu.i;  I  TvrK'Ai.  cn  n>  havinc  onk  haii.way  station 


Cities 

Augusta,  (ia 
1  )allaa,  Texas 
(iaiveaton,  Texas 
Imliatiapolis.  In<l 
Jaeksoiiville,  Tla 
Kansas  City.  Mi> 
Portland,  <  )re 
.St  I.onis.  Mo 
St.  Paul,  Minn  .. 
Texarkana,  .\rk 

\'ineennes,  Ind 

Wasliinitton,  DC 


Nunilter  of 
Hailr(uids 
6 
8 
5 
h 
5 
I) 

5 

20 

9 

4 

4 

5 


Population 

55,700 

200,000 

49.100 

367,000 

96,500 

375,000 

260.000 

830,000 

248.000 

10.050 

18.000 

528,000 


too  often  a  political  element  is  introduced  and  the 
project  cea.ses  to  he  regarded  on  its  merits  as  a  business 
proposition.  This  is  probably  one  reason  why  the  rail¬ 
ways  sometimes  object  to  features  which  on  their  face 
appear  reiwonable  requirements. 

Railway  Traffic  Conditions 

It  might  appear  that  if  St.  Louis  can  accommodate  20 
railroads  in  cne  station,  Chicago  might  do  the  same  for 
its  23  railroads.  There  is  an  essential  difference,  how¬ 
ever,  in  the  traftic  conditions  of  the  two  cities.  At  Chi¬ 
cago  the  railways  have  an  enormous  suburban  traffic, 
while  at  St.  Louis  this  traffic  is  small.  Thus,  three  of 
the  Chicago  stations  aggregate  about  450 -suburban 
trains  daily,  while  the  St.  Louis  .station  has  but  30  such 
trains.  The  .same  three  Chicago  .stations  have  also  an 
aggregate  of  270  main-line  trains  daily,  as  again.st  222 
at  St.  Louis. 

It  has  been  claimed  that  no  such  heavy  suburban 
traffic  as  that  of  Chicago  could  be  operated  satisfactorily 
at  one  station,  in  addition  to  the  main  line  trains.  But 
at  New  York,  the  Penn.sylvania  R.R.  station  is  credited 
with  394  suburban  trains  and  164  main-line  trains  daily, 
while  the  Grand  Central  .station  has  240  and  190  re.spec- 
tively.  Here  again  there  are  vital  differences  in  local 
conditions.  These  two  .stations  serve  three  railroads 


TABLE  II— .^lOMECnTI 

WITH  Mf)HE  TH  AN  ONE  RAILWAY  STATION 

Nunilier  of 

Number  of 

Railroads 

Cities 

Railroads 

.''tatioiis 

per  .Station 

Population 

Atliinta,  Gn  . 

8 

2 

3  and  5 

203,500 

. 

3 

2 

1  and  2 

787,000 

BiitT.ilo,  N  V . 

1 1 

4 

1  to  5 

544,000 

C'liicjiKM,  III 

23 

6 

1  to  7 

3,048.000 

<  'iiirintmti,  (  Uiio  ,  . 

10 

4 

1  to  6 

411,000 

('’If'vrlaml,  ( >hi<»  .  .  , 

7 

5 

1  to  3 

960,000 

('olutiilnis,  ( »hio 

6 

2 

1  and  5 

285.000 

1  >onv«‘r.  Culo.  .  . 

7 

2 

1  and  6 

285,000 

I  Iowa 

8 

4 

1  to  4 

146.000 

Detroit,  Mil’ll 

8 

4 

1  to  3 

1,290,000 

Houston.  Trx 

7 

3 

1  to  5 

138,000 

Los  Alliteles,  Clllif 

4 

2 

1  and  3 

576,000 

l.imisvillo,  Kv 

9 

2 

5  and  4 

31 1,000 

Meiiipiiis,  'Te'iti 

8 

2 

3  and  5 

177,000 

M  ilwauKpf*.  Wis 

3 

2 

1  and  2 

517.000 

MiiinoHpoii^.  Minn 

9 

2 

3  and  6 

434,000 

Mobile.  Ala 

4 

3 

1  to  2 

66.800 

New  ( HeatiJ*,  La  . 

II 

6 

1  to  4 

419,000 

Norfolk,  \  a  . 

8 

5 

1  to  3 

174,000 

Oklahoma  City,  Okla. 

6 

3 

1  to  3 

100.000 

<  >iimhH,  Neh  . 

9 

2 

1  and  8 

215,400 

I’liilailelpliia.  Pa  . 

3 

3 

1 

2,008.000 

IMlt.'il'urjch.  I\a  , .  . 

5 

4 

1  and  2 

637,000 

Savannah, (Ja 

5 

3 

1  to  3 

95,000 

S<‘al tie,  Wash  . 

5 

3 

1  to  2 

320.000 

Taeoma  Wash 

4 

2 

1  and  3 

106.000 

Terre  Hante,  Ind 

5 

2 

2  and  3 

72,000 

To1<hIo,  Ohio . 

12 

4 

1  to  9 

294,000 

only,  and  have  not  the  ramified  approach  lines  under 
divided  owner.ship  which  complicate  the  situation  at  St. 
Louis  and  especially  at  Chicago. 

At  the  lower  end  of  the  traffic  scale  are  the  Central 
Union  .station  at  Cincinnati,  with  147  main-line  and  12 
suburban  trains;  and  one  of  the  four  Buffalo  stations 
with  31  and  14  respectively.  At  Kansas  City,  the  one 
station  has  216  main  line  trains,  but  no  suburban  trains. 
One  of  the  Chicago  main-line  terminals  is  peculiar  in 


that  it  handles  no  suburban  trains,  for  although  the 
railroad  has  a  very  heavy  suburban  business  it  handle.^ 
this  at  a  separate  terminal.  Another  feature  in  traffic 
conditions  is  where  two  or  more  stations  in  a  city  have 
only  light  traffic.  In  such  cases,  it  may  be  well  for  the 
railways  to  consider  the  possible  economics  and  ad¬ 
vantages  resulting  from  a  single  union  station,  with  its 
facilities  and  staff,  in  place  of  scattered  stations  which 
are  empty  and  idle  for  a  large  part  of  the  time. 

Unit  Station  Management 

A  union  station  is  managed,  as  a  rule,  by  a  company 
or  organization  repre.senting  some  or  all  of  the  rail¬ 
roads  using  it,  any  railroads  not  included  in  the  joint 
ownership  being  accommodated  as  tenants.  Less  fre¬ 
quently  the  station  is  owned  and  operated  by  one  of  the 
railroads,  with  all  the  others  as  tenants.  Of  37  union 
pas.senger  stations  listed  in  the  reports  of  the  yard.s 
and  terminals  committee  of  the  American  Railway  Engi¬ 
neering  Association,  24  have  joint  ownership.  These 
24  stations  serve  two  to  seven  railroads  each,  while  one 
of  those  owned  by  a  single  railroad  has  seven  tenant 
railroads. 

Two  features  in  which  unit  or  union  stations  differ 
materially  and  which  affect  the  control  of  station  traffic 
are:  (1)  Arrangement  of  the  approach  lines,  and  (2) 
equipment  service  rendered  to  the  railways.  As  to  the 
first,  and  referring  to  the  plans  in  Fig.  1,  compare 
the  Kan.sas  City  station  with  its  easy  direct  approach 
lines,  and  the  numerous  junctions  and  connections  clo.se 
to  the  stations  at  Indianapolis  and  St.  Paul.  As  to  serv¬ 
ice  conditions,  some  union  station  organizations  do 
nothing  in  the  way  of  switching  or  making  up  trains, 
storing  and  cleaning  passenger  cars,  or  caring  for  loco¬ 
motives  of  the  several  railway.s,  although  if  the  sta¬ 
tion  has  its  own  switching  engines  it  will  take  care  of 
these.  At  other  similar  stations  these  functions  are 
provided  for  the  railroads  to  a  greater  or  less  extent, 
sometimes  on  a  comprehensive  scale. 

Conclusion — While  the  unit  station  plan  in  principle 
presents  certain  advantages  to  the  railroads,  the  city 
and  the  traveling  public,  there  are  so  many  difficulties 
and  objections  and  limiting  conditions  as  to  preclude 
any  recommendation  of  general  applicability.  Each 
ca.se  is  distinctly  a  problem  in  itself,  and  its  solution 
depends  largely  upon  personal  attitudes  and  the  existence 
or  absence  of  co-operation,  probably  quite  as  much  as 
upon  the  physical  aspects  of  the  problem.  This  active 
co-operation,  to  be  effective,  must  include  not  only  the 
railways  among  themselves,  but  the  railways  in  con¬ 
junction  with  municipal  authorities,  commercial  and 
civic  associations,  and  local  public  opinion.  It  is  evi¬ 
dent  from  what  has  been  said  that  the  single  unit  sta¬ 
tion  can  be  and  has  been  applied  to  large  and  small 
cities.  The  main  part,  then,  in  considering  any  indi¬ 
vidual  project,  lies  in  an  analysis  of  the  practical  and 
economic  aspects  of  that  particular  case. 

Defects  in  Force-Account  System  in  India 

To  the  article  under  this  subject  in  Engineering  Neics- 
Record  February  19,  p.  233,  there  can  be  added,  as  the 
investigating  committee  has  now  made  its  report,  the 
statement  that  the  excessive  cost  and  time  of  construc¬ 
tion  are  attributed  to  unsatisfactory  estimates,  defective 
organization,  failure  of  the  dredging  operations  and 
decline  in  value  of  the  reclaimed  land.  Reduction  in  the 
area  to  be  filled  and  completion  on  the  revised  plan 
within  four  years  are  recommended. 
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of  ties  6x6-in.  and  6x7-in.  to  electric  lines  and  indus¬ 
trial  concerns.  The  A.R.K.A.  specifications  art*  wasteful 
in  rejecting  ties  “if  decayed  in  the  slightest  degree." 
but,  fortunately,  most  of  the  railways  do  not  adhere 
strictly  to  that  requirement. 

Ties  should  be  clas.sed  according  to  the  cross-sectional 
area,  and  it  is  a  waste  of  timber  to  require  ties  to  be 
hewed  or  sawed  on  four  sides  in  order  to  save  cost  of 
transportation.  Thus,  it  is  not  fair  to  the  producer 
to  classify  a  7x7-in.  pole  tie,  63.7  sq.in.,  with  a  6x8-in. 
squared  tie  with  only ^48  sq.in.  of  cross-sectional  area. 
The  former  should  be  cla.ssed  with  a  7x9-in.  squared  tie. 
63  sq.in.  This  condition  is  .shown  by  the  accompanying 
table  and  diagram.  I  would  classify  the  ties  according 
to  their  dimensions  as  given  in  the  table. 

The  grouping  of  timbers  by  .species,  included  in  the 
A.R.E.A.  specifications,  is  superfluous.  In  the  early 
K to" Face  >- 


Railroad  Tie  Specification 
and  Tie  Treatment 

New  Classification  of  Ties  by  Size  and  Area  Is 
Proposed — Needless  to  Group  Ties  by 
Species  for  Treatment 
By  W.  F.  Goltra 

W.  F.  Goltra  Tie  Co.,  Cleveland,  Ohio 


ALTHOUGH  uniform  specifications  for  railway  ties 
l\  as  adopted  by  the  American  Railway  Engineering 
Association  and  the  National  Association  of  Railroad 
Tie  Producers  have  now  been  adopted  as  standard  by 
the  American  Engineering  Standards  Committee,  it  is 
my  opinion  that  these  specifications  have  not  benefited 
the  railways  or  the  tie  producers  to  any  appreciable 
extent.  On  the  contrary,  they  tend  to  cause  more  con¬ 
fusion  regarding  sizes,  grades  and  inspection.  They  are 
too  drastic  for  the  minds  of  some  inspectors,  causing 
rejection  instead  of  classification  at  a  lower  grade  for 
ties  on  account  of  defects. 

From  my  observation  on  both  the  buying  and  selling 
.sides  during  the  pa.st  fifteen  years,  I  consider  that  the 
old  No.  1  and  No.  2  specifications,  in  substance,  are 
more  generally  u.sed  than  the  A.R.E.A.  specifications. 
-A  good  many  railways  .say  they  use  the  latter,  but  in 
fact  they  inspect  and  grade  the  ties  under  the  former. 
These  A.R.E.A.  specifications  confuse  size  with  quality. 
It  has  alw'ays  been  understood  that  No.  1  meant  first 
quality  and  No.  2  second  quality  ties.  It  is  regrettable, 
therefore,  that  the  A.R.E.A.  specifications  designate  the 
various  sizes  by  numbers.  The  old  way  is  preferable. 


I’ROPOSEn  C1.\SSIK1C.\T1(>.\  OF  RAII.UO.M)  TIE 

—  Si*p  of  Tie  — .  Square  Croe!> 

riiirk  I'ace  or  Section  Clnasifiration; 

In.  In.  Pole  Sq.in.  Standard* 

6  5  Pole  42  0  No.  2,  6x  Sin 

fi  6  Pole  46.3  No  I,  6x  Sin 

6  8  Square  4S  0  No.  I,  6x  Sin. 

7  7  Square  49  0  No.  I.  6x  Sin. 

6  7  Pole  51.  S  .No.  I,  6x  Sin. 

6  9  Square  54.0  No.  I,  6x  Sin 

7  6  Pole  55  7  No.  I,  6x  8  in 


.\  R  E.A 
Claaa 
None 
No.  I 
No.  3 
No.  2 
No.  2 
None 
None 


f’oMP.vniso.v  OK  1*01. E  .v.NP  .sgrAUKi)  ties 

days  of  w’ood  preservation  it  was  observed  that  somt* 
species  of  hardwoods  were  more  resistant  to  treatment 
than  others  and  it  was  thought  that  by  the  grouping  of 
various  species  a  more  uniform  penetration  and  absorp¬ 
tion  could  be  obtained.  The  writer,  who  was  then  gen¬ 
eral  tie  agent  of  the  New  York  Central  Lines,  west  of 
Buffalo,  collaborated  with  the  late  C.  B.  Lowry,  inventor 
of  the  Lowry  process  for  timber  treatment,  in  separat¬ 
ing  the  various  species  into  five  groups.  In  January, 
1908,  that  grouping  was  incorporated  in  the  specifica¬ 
tions  of  the  New  York  Central  Lines.  That  was  the 
first  attempt  on  record  for  grouping  various  species  of 
woods  for  treatment  in  the  same  cylinder  charge.  But 
after  many  years  of  experience  the  writer  came  to  the 
conclusion  that  it  was  not  practical,  in  all  cases,  to  sepa¬ 
rate  various  species  in  groups  at  points  of  shipment. 
When  separation  is  necessary,  it  should  be  done  at  the 
treating  plant,  which  is  the  common  practice  today. 

The  original  purpose  which  the  grouping  was  intended 
to  accomplish  is  apparently  disregarded  by  including  in 
the  same  group  species  having  very  dissimilar  penetra¬ 
bility;  also  some  species,  such  as  cedar  and  chestnut, 
that  are  durable  without  treatment  and  for  that  reason 
and  because  they  are  comparatively  soft  woods  ar.e 
seldom  treated.  Furthermore,  the  separation  of  ties 
into  “sap”  and  “heart”  is  impractical  with  oak,  locust. 
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15  7  10  Square  70.0  No.  I,  7xI0id  No.  6 

IS  8  9  Square  72.0  No.  I,  7x10  in  None 

17  7  9  Pole  75.3  No  I,  7x10  in  None 

IS  8  10  Square  80  0  No.  I,  8x10  in  None 

11  7  10  Pole  so  8  No.  I,  8x10  in.  No.  6 

70  8  8  Pole  83  9  No.  I,  8x10  in  None 

71  8  9  Pole  88  3  No.'l.  8x10  in.  None 

77  8  10  Pole  94  8  No.  I,  8x10  in  None 

♦III  standard  rlaaaifieation,  the  6x8-in.  croup  in  the  first  line  is  riaesed  aa  No.  2. 
Ml  the  other  croupe  in  that  eolumn  are  rla.eeed  aa  No.  I.  The  acceptance  of  No.  2 
tiee  ie  to  provide  an  outlet  for  euch  ties  of  thie  crade  aa  it  is  neceaaary  to  take  aa  a 
hy-product  incident  to  the  economical  purchase  of  No.  I  ties,  rather  than  to 
encourace  the  u.«e  of  small  or  defective  ties.  In  the  classification  of  ties  with 
defects,  those  in  the  first  line.  6x8-in..  are  “culla;”  all  the  others  are  "No.  2  or 


310  E  N  r.  I  N  E  E  R  I  N  G  N  E  W  S  -  R  E  r  O  !»  n  Vol.98.  No  3 


walnut,  larch,  cedar,  cypress,  redwood,  chestnut,  sassa¬ 
fras,  mulberry  and  other  species.  Only  .southern  yellow 
pine  and  Douglas  fir  ties  are  occasionally  .so  .separated. 

This  proupinjr  is  also  a  hindrance  to  the  treatment 
of  white  oak  ties,  for  the  desi)rnation  implies  that  white 
oak  should  be  used  untreated.  That  was  right  ten  or 
fifteen  years  ago.  when  that  species  was  plentiful  and 
when  treating  facilitic's  were  limited,  but  today  white 
oak  should  be  treated  the  same  as  all  other  hardwoods. 
In  my  opinion  that  part  of  the  A.R.E.A.  specifications 
relating  to  grouping  of  various  species  should  be 
stricken  out  entirely. 

The  article  by  Mr.  MacLean  on  life  and  renewal  of 
tie.s,  in  Engineering  Xews-Record  of  Aug.  26,  1926,  p. 
3.16.  is  of  much  interest,  although  I  do  not  think  the 
method  is  any  more  accurate  or  convenient  than  the 
curve  presented  by  Miss  Thorne  in  1918.  Yet  I  was  glad 
to  see  it  published  in  order  to  agitate  the  subject  of  the 
life  of  ties  and  indirectly  to  help  the  cause  of  wood 
preservation.  I  may  add  that  my  method  of  determin¬ 
ing  the  life  of  tie.s,  as  publi.^hed  in  Engineering  Xews- 
Recnrd,  Dec.  26,  192.1,  p.  1034,  has  been  approved  and 
accepted  by  the  Railway  Presidents  Conference  Com¬ 
mittee. 

Arch  Design  Cheaper  Than  Girder 
for  Road  Undercrossing 

Two  Projects  Estimated  for  Carrying  Parkway 
Under  a  Four-Track  Railway  Line — 

Esthetic  Treatment  a  Factor 
By  a.  G.  Hayden 

PosiKniiiB  ICiifiMut  r,  Wtsii  tu  sicr  ('ounty  Park  Ci)minission, 
Dron.w  ille,  X.  Y. 

Detail  co.st  compari.son  of  two  widely  different 
types  of  design  became  neces.sary  in  planning  for  a 
structure  to  carry  the  new  Hutchinson  River  Parkway- 
Drive  in  Pelham,  N.  Y,,  through  the  high,  four-track 
railway  embankment  of  the  New  York,  New  Haven  & 
Hartford  R.R.  Maintenance  of  railroad  traffic  during 
construction  presented  one  of  the  important  problems  of 
tht'  case.  However,  the  necessity  for  esthetic  treatment 
of  the  structure  was  also  a  factor,  since  it  led  to  more 
elaborate  construction  of  the  supporting  masonry  and 
provision  for  a  stone-masonry  mask  or  face  on  the  sides 
of  the  girder  bridge,  with  resultant  increa.se  of  cost. 
.A  noteworthy  feature  of  the  case  is  that  at  first  the 
majority  opinion  was  strongly  in  favor  of  the  plate 
girder  design,  on  the  score  of  both  lower  cost  and 
cheaper  and  safer  maintenance  of  traffic,  while  subse¬ 
quently  this  attitude  was  reversed  when  it  was  shown 
that  co.st  and  construction  procedure  favored  the  arch. 

The  four-track  main  line  of  the  New  Haven  crosses 
over  the  location  of  the  new  parkway  on  a  high  embank¬ 
ment.  about  43  ft.  to  track  level,  consi.sting  largely  of 
rcKk  fill.  The  problem  was  to  cut  through  the  embank¬ 
ment  and  construct  a  bridge  to  carry  the  tracks  over  the 
drive,  at  minimum  cost.  A  ITj-ft.  width  of  opening  was 
required.  Train  service  could  not  be  interrupted,  and 
obviously  maintenance  of  traffic  would  be  a  major  item 
of  the  undertaking,  affected  to  a  great  degree  by  the  type 
of  structure  selected. 

In  the  study  of  the  problem,  two  projects  were  most 
prominent,  and  strong  difference  of  opinion  developed 
as  to  their  relative  merits.  Both  were  thereupon  studied 
in  detail  with  great  care.  The  one  project,  contemplat¬ 


ing  a  single-.span  plate-girder  crossing  with  concrc'tt 
trough  floor  and  arch  ma.sonry  face  mask,  was  at  firs* 
favored  by  the  railway  engineers;  the  other,  calling  foi 
the  construction  of  a  two-hinged  concrete  arch  with 
masonry  facing,  was  favored  by  the  engineers  of  the 
We.stchester  County  Park  Commission,  which  is  making 
the  improvement.  As  the  railway  will  probably  partici¬ 
pate  in  the  payment  for  the  work,  it  was  interested  in 
the  economy  of  the  design,  but  perhaps  its  strongest 
concern  was  the  continuity  of  traffic  during  con.struction. 

Plate  Girder  Project — This  project,  as  outlined,  in¬ 
volved  the  following  items  of  procedure : 

(1)  Excavating  pits  within  braced  sheeting  for  the 


FIG.  1— THAFKir  MAI.XTEXAXCE  DFRI.XG  ARCH 
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concrete  abutments  of  a  deck  plate  girder  bridge,  the 
tracks  being  supported  over  the  excavation  by  steel  or 
timber  beams, 

(2)  Constructing  the  concrete  abutments. 

(3)  Building  the  bridge  superstructure  in  four  single- 
track  units,  each  complete  with  concrete  trough  floor 
and  tracks,  two  units  on  either  side  of  the  railroad  em¬ 
bankment,  on  temporary  timber  bents*  adjacent  to  the 
permanent  bridge  seat. 

(4)  Diverting  traffic  temporarily  from  the  two  north¬ 
bound  tracks  to  the  two  southbound  tracks  (or  vice 
versa),  removing  the  abandoned  tracks,  excavating  to 
the  proposed  elevation  of  the  bottom  of  the  girders,  and 
rolling  each  unit  of  the  new*  bridge  laterally  into  place 
on  the  abutments,  followed  by  connecting  up  the  tracks 
and  opening  to  traffic. 

(5)  Repeating  the  process  for  the  other  two  single- 
track  units  of  the  new  superstructure. 

(6)  Completing  excavation  under  the  bridge. 

(7)  Building  the  masonry  arch  facing. 

Arch  Design — This  scheme,  worked  out  and  proposed 
by  the  engineering  department  of  the  Park  Commission, 
included  the  following  operations: 

(1)  Placing  temporary  girder  supports  under  the  four 
tracks  to  maintain  traffic  during  construction. 

(2)  Excavating  under  the  temporary  supports  to  the 
line  of  the  soffit  of  the  arch. 
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(3)  Excavating  pits  within  braced  sheeting  for  the 
construction  of  footings  for  a  two-hinged  concrete  arch, 
followed  by  casting  the  footings  within  the  pits. 

(4)  Erecting  the  stone  arch  facing  and  casting  the 
arch  rings. 

(5)  Completing  the  con.struction  of  the  ornamental 
buttre.sses  and  boulder-faced  w'ing  walls. 

(6)  Completing  the  excavation  under  the  fini.shed 
arch,  filling  over  the  arch,  removing  the  temporary  track 
supports,  and  replacing  the  tracks  in  permanent  po¬ 
sition. 

Comparison  of  Projects — In  favor  of  the  girder  con¬ 
struction  it  was  claimed  that  the  structure  and  con.struc¬ 
tion  would  be  simpler  and  cheaper.  As  the  temporary 
structure  for  supporting  the  tracks  during  con.struction 
would  span  only  the  width  of  the  abutment  pit,  there 


Cost  e.stimates  for  the  arch  bridge  were  made  by  the 
engineers  of  the  We.stche.ster  County  Park  Commission. 
Co.st  e.stimates  for  the  girder  bridge  were  made  by  two 
railway  companies  and  by  the  Commission,  the  throe 
e.stimates  agreeing  very  clo.sely. 

The  results  of  the.se  studies  clearly  proved  the  arch 
bridge  to  be  preferable,  on  the  score  of  both  cost  and 
continuity  of  traffic. 

The  preliminary  estimates  of  cost  for  the  two  projects 
were  placed  at  $290,000  for  the  arch  project  and  $340,- 
000  for  the  girder  project,  indicating  a  saving  of  15 
per  cent  through  adoption  of  the  arch  design.  Various 
features  of  the  comparison  of  the  projects  may  be  .stated: 

(a)  The  cost  of  the  two-hinged  arch  bridge  was  much 
less  than  the  co.st  of  the  .steel  girder  bridge. 

(b)  The  procedure  for  constructing  the  arch  and 
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would  be  less  risk  to  traffic — assuming  this  risk  to  be 
in  proportion  to  the  track  length  of  temporary  construc¬ 
tion — and  correspondingly  less  cost  for  traffic  mainte¬ 
nance.  It  was  also  claimed  that  the  erection  of  the 
girder  spans  w’ould  be  much  simpler  than  casting  the 
arch. 

On  the  other  hand,  this  project  had  certain  obvious 
disadvantages.  The  girder  bridge  would  be  a  sham,  the 
stone  arch  facing  demanded  by  the  Commission  for 
esthetic  effect  being  a  mask  hiding  the  real  structure, 
though  the  girder  construction  would  show  from  beneath 
to  users  of  the  drive.  The  construction  method  pre¬ 
sented  the  risk  that  unexpected  delays  might  be  en¬ 
countered  in  making  the  partial  excavation  of  rock  fill 
after  removing  the  old  tracks  and  before  sliding  the 
girders  into  place.  Any  such  delay  might  seriously  affect 
train  schedules. 

Because  of  the  large  cost  items  that  were  in  question 
under  both  projects,  a  detailed  study  was  entered  into. 
Careful  cost  estimates  were  prepared  for  all  items,  and 
underpinning  experts  were  consulted  as  to  the  best 
methods  for  supporting  the  tracks  and  maintaining 
traffic.  Moran,  Maurice  &  Proctor,  of  New  York  City, 
were  engaged  to  make  the  final  study  of  this  feature. 


maintaining  traffic  was  in  all  re.spects  feasible  and  .safe. 
The  preliminary  project  had  contemplated  timber  beams 
for  the  temporary  track-carrying  structure,  but  in  the 
later  planning  steel  was  substituted.  The  carefully 
planned  procedure  satisfied  the  railway  engineers  en¬ 
tirely,  so  much  so  that  they  said  it  would  not  be  nec- 
ce.ssary  to  issue  slow-speed  orders  except  for  a  few  brief 
periods  while  installing  the  several  units  of  the  tempo¬ 
rary  track  supports.  Traffic  would  be  maintained  on  all 
four  tracks  without  diversion  from  one  track  to  another. 

(c)  Operation  4  in  the  construction  of  the  girder 
scheme  was  found  on  analysis  to  be  more  difficult  and 
expensive  than  appeared  at  first  sight,  and  would  in¬ 
volve  rather  serious  interference  with  traffic. 

Thus  all  the  advantages  claimed  for  the  girder  scheme 
disappeared,  and  accordingly  the  arch  design  was  agreed 
to  by  all  parties. 

Certain  interesting  details  of  the  construction  of  the 
arch  are  shown  in  Fig.  3,  particularly  the  hinge  detail 
and  the  spandrel-wall  design.  Above  the  footings,  the 
main  structure  is  entirely  free  from  the  buttres.ses  apd 
wing  walls,  so  that  elastic  deformation  can  take  place 
freely.  The  footings  of  the  arch  will  be  extended  to 
provide  for  future  widening  of  the  bridge,  in  order  that 
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six  railway  tracks  may  be  accommodated,  if  that  should 
ever  be  necessary. 

The  structure  w'as  designed  for  a  live-load  of  14,400 
lb.  per  linear  foot  of  each  track,  including  impact  allow¬ 
ance.  Working  stresses  of  18,000  lb.  per  sq.in.  in  the 
reinforcing  steel  and  800  lb.  per  sq.in.  in  the  concrete 
were  used  in  proportioning.  The  material  of  the  arch 
barrel  is  to  be  2,500-lb.  concrete  at  28  days. 

So  far  as  is  known  to  the  railroad  engineers,  this  will 
be  the  first  two-hinged  concrete  arch  for  railroad  traffic 
in  this  country. 

Computations  were  made  and  plans  prepared  under 
the  immediate  direction  of  R.  M.  Hodges,  designer, 
VV'estchester  County  Park  Commission,  and  were  ex¬ 
amined  and  checked  under  direction  of  P.  B.  Spencer, 
engineer  of  structures.  New’  York,  New  Haven  & 
Hartford  Railroad  Company.  The  bridge  is  part  of  an 
extensive  development  of  parkway  systems  in  West¬ 
chester  County  now’  going  on  under  the  direction  of  Jay 
Downer,  chief  engineer,  and  Leslie  G.  Holleran,  deputy 
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chief  engineer,  of  the  Westchester  County  Park  Com¬ 
mission.  of  which  R.  H.  Macy,  of  New  York  City,  is 
president.  The  park  development  is  planned  for  both 
present  and  future  requirements  of  the  constantly  ex¬ 
panding  metropolitan  district  of  New’  York  City. 

Conclusions  should  not  be  drawn  from  this  article  as 
to  the  be.st  method  of  solving  grade  crossing  elimina¬ 
tions  in  general.  This  particular  problem  was  recog¬ 
nized  at  the  outset  as  a  special  one,  and  the  solution 
de.scribed  herein  was  reached  only  after  exhaustive  an¬ 
alysis  of  all  of  the  elements  entering  into  the  problem, 
including  train  schedules.  Another  grade  crossing  elim¬ 
ination  which  the  commission  is  now  studying,  involving 
the  construction  of  a  four-track  bridge  to  provide  for 
tw’o  present  and  two  future  tracks,  w’il'  be  solved  by  a 
method  similar  in  general  to  the  girder  method  out¬ 
lined  above,  although  certain  details  of  procedure  will  be 
modified  to  meet  the  particular  existing  conditions. 


Building  Concrete  Roadbed  for 
the  Pere  Marquette  R.R. 

Heavy  Slab  Has  Steel  Truss  Reinforcement 
Under  the  Rails — Gravel  Concrete 
Mix— Construction  Methods 

A  STRETCH  of  main  track  having  a  reinforced- 
concrete  slab  to  which  the  rails  are  secured  directly, 
eliminating  ballast  and  cross  ties,  has  been  put  in  actual 
service  on  the  Pere  Marquette  R.R.,  following  the  design 
prepared  about  a  year  ago  by  Frank  H.  Alfred,  presi¬ 
dent,  and  Paul  Chipman,  office  engineer,  as  described 
in  Engineering  News-Record  of  Dec.  10,  1925,  p.  958. 

From  the  drawing.  Fig.  4,  it  will  be  seen  that  a  slab 
10  ft.  w’ide  and  21  in.  deep  has  two  longitudinal  steel 
frames  consisting  of  posts  of  3-in.  channels,  with  a  pair 
of  angles  lixlj-in.  for  the  bottom  chord  and  a  pair 
of  plates  4xl-in,,  placed  on  edge,  for  the  top  chord.  The 
rails  are  seated  directly  over 
8'  /d'afenxm  f  this  chord  and  are  secured  by 

clips  with  bolts  passing  through 
stirrups  riveted  to  the  sides 
of  the  chord  plates. 

— “  *  j  ~-j  C  0  n  s  t  r  u  c  t  ion  Plant  and 

—  *  .  j  Methods — This  section  of  con- 

—  j  Crete  roadbed  is  1,326  ft.  long, 
r  r.  j  composed  of  34  slabs  in  39-ft. 

J  “  1“  i  lengths.  As  it  required  only 

j  I  -  1  about  850  cu.yd.  of  concrete,  the 

_  ! _ i  -  I  construction  plant  was  quite 

[_  I  I  simple.  The  location  is  at 

!  ^  ;  Beech,  1*  miles  west  of  the 

_  .  _  Detroit  city  limits,  on  the  west- 

I _ ;  bound  track  of  the  line  to 

< — Grand  Rapids.  A  passing  track 

.  .  afforded  opportunity  for  divert- 

ing  eastbound  traffic  during 
construction,  the  w’estbound 
main  being  then  cut  near  each  end  of  the  w’ork  and 
lined  over  to  connect  with  the  former  eastbound  track. 

Before  construction  began,  the  aggregate  was  un¬ 
loaded  at  two  stock  piles,  each  about  330  ft.  from  an 
end  of  the  work;  a  500-barrel  cement  house  was  built 
and  filled,  and  the  reinforcing  material  was  distributed 
near  its  point  of  use.  A  J-yd.  steam-operated  concrete 
mixer  was  installed  at  the  west  stock  pile,  water  being 
obtained  by  piping  from  a  city  main  about  J-mile  dis¬ 
tant.  Concreting  began  at  the  west  end  after  a  section 
of  the  subgrade  had  been  prepared  and  forms  and  steel 
w’ork  set  up.  The  subgrade  w’as  prepared  by  taking  out 
the  ballast  above  the  bed  of  the  old  ties,  finishing  to  a 
true  surface  and  grade  and  covering  with  a  2-in.  layer 
of  mortar.  When  this  had  hardened  it  was  covered 
w’ith  i-in.  of  fine  sand  to  insure  a  plane  of  cleavage  in 
case  it  should  ever  be  necessary  to  lift  the  slab  on  ac¬ 
count  of  settlement.  The  pebbles  and  sand  which 
formed  the  aggregate  were  wheeled  to  the  mixer,  and 
the  concrete  was  distributed  in  two-wheeled  concrete 
carts. 

Concrete  and  Forms — Aggregates  consisted  of 
washed  sand  graded  from  i-in.  down,  and  washed 
liebbles  ranging  from  i  in.  to  li  in.  The  water  cement 
ratio  was  used  in  proportioning  for  a  strength  of  4,000 
lb.  per  square  inch  at  28  days.  A  consistency  that 
would  give  a  slump  of  3  to  4  in.  was  the  aim,  resulting 


N 


fehrunry  24. 1927 


^Pin*es  on 
Stirrups-.^ 


Scale  of  Inches 


/  bars 
.9"c  toe 


I"  '  Subffnn^ 

FIG.  I— roNrUKTK  i:o.\I>HKn;  FKItK  M.VRQrKTTK  IMI. 


the  rail,  and  was  carefully  checked  for  line  and  y'rade 
with  transit  and  level  while  the  concrete  was  hein^r 
placed.  The.se  anjrles  are  shown  in  Ki^-  2. 

Plnchiy  a»d  Fiuishiufi  Caticn  ft  -  Tho  concrete  carts 
were  wheeled  on  runways  and  dunipe*!  from  a  movable 
platform  over  the  middle  of  the  slab,  the  concrete  bein^ 
tamped  about  the  reinforcement  and  trusses  with 
shovels,  wooden  rods  and  the  rubber  boots  of  the  work¬ 
men.  The  fmishinjr  of  the  surface  was  done  with  a 
strike-off  board  and  float,  excejit  at  the  rail  .seats,  where 
special  care  was  taken  and  a  trowel  was  used  to  .secure 
a  smooth  finish  in  a  true  jilane.  When  the  surface  was 
finished  it  was  covered  with  wet  sandy  loam  for  a  week. 


FIG.  1— REINFORCEMENT  FOR  CONCRETE  ROADBED 

in  a  concrete  which  would  readily  settle  to  place  around 
the  reinforcement  and  yet  brinjr  practically  no  surplus 
water  to  the  finishing  surface. 

The  forms,  of  2-in.  pine,  were  made  in  13-ft.  sections, 
three  .sections  on  each  side  being  required  for  a  slab. 
These  were  .set  to  line  and  grade  and  braced  on  the  out¬ 
side,  and  were  further  prevented  from  spreading  by  i-in. 
.steel  ties  with  adjustable 

End  forms  for  each  I  i 


clamps. 

:i9-ft.  slab  consisted  of  gal- 
vanized  iron  .separators, 
as  to  make  a 
zontal  2 1x61 -in.  tongue  and 
groove  joint  between  slabs,  to  i 

prevent  unequal  .settlement  at 
the  joints.  These  end  forms 
were  held  in  place  temporarily  ’  *  ~ 

with  wooden  stakes  and  ^  ‘‘ 

braces.  >^||||^  ^ 

Placing  Reinforcement  atid  .  '  ' 

Rail  Supports — Stakes  were  '  . 

driven  to  proper  elevation  for  ^ 

subgrade  at  intervals  of  6  ft.  _*  *'*.  ^  > 

to  support  the  light  trusses  ' 

which  are  directly  under  the 
rails.  These  trusses  were  set 
up,  connected  together  with 
the  cross-braces  and  tie-rods, 
and  adjusted  to  proper  gage. 

The  stirrups  for  attaching  the  ^ 

rails  were  then  bolted  on,  and  the  longitudinal  and 
transverse  reinforcing  was  wired  in  position.  To  insure 
proper  alignment  of  the  bolts  which  attach  the  rail  clips 
to  the  stirrups,  a  3x3-in.  angle  with  bolt  holes  at  proper 
intervals  was  bolted  on  top  of  the  stirrups,  in  place  of 


FIG.  2— SURFACING  THE  CONCRETE 
Steel  angles  bolted  temporarily  in  place  define  the  rail  seats. 


Major  Railroad  Projects  Completed  or  Under  Way  During  the  Past  Year 

Completed  work  is  shown  in  solid  lines;  work  under  construction  or  contracted  for  is  shown  dotted.  New  second  tracks  and  lesser  projects  are  not  shown. 
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Relocation  Reduces  Grades  from 
6  Per  Cent  to  3  Per  Cent 

Heavy  Traffic  on  Mountain  Railroad  Necessitates 
Grade  Reduction  to  Increase  Traffic 
Capacity — Switchback  at  Mines 

Difficult  location  and  heavy  rock  excavation 
for  (fradinjf  are  involved  in  the  reconstruction  of 
the  Kenilworth  branch  of  the  Denver  &  Rio  Grande 
Western  R.R.,  in  Utah,  by  which  the  original  maximum 
grade  of  6.1  {ter  cent  has  been  reduced  to  3  per  cent.  In 
the  rough  and  broken  mountainou.s  country  such  a 
favorable  relocation  seemed  almost  imi)08sible,  but  the 
great  increase  in  traffic  made  it  imjwrative  that  the 
Iiroblem  should  be  solved,  since  the  output  of  mines 


permissible  train  load  descending  from  the  mine.  The 
production  of  the  Kenilworth  mine  has  increa.sed 
steadily  and  recent  plans  of  the  coal  comiwiny  contem- 
pb.te  still  further  increase  in  production  by  a  new 
opening  known  as  the  Aberdeen  mine,  adjacent  to  the 
Kenilworth  and  at  about  the  same  elevation.  The  com¬ 
bined  capacity  production  with  the  large  modem  colliery 
facilities  proposed  for  the  Aberdeen  mine  will  amount 
to  5,000  tons  per  day,  or  100  carloads  of  the  average 
50-ton  capacity  cars.  A  tonnage  traffic  of  this  magni¬ 
tude  is  entirely  beyond  the  operating  capacity  of  the 
present  Kenilworth  &  Helj)er  R.R.,  while  even  half  that 
tonnage  imposes  difficulties  and  ojjerating  exi)enses  in¬ 
commensurate  with  the  revenues. 

Under  these  circumstances  it  was  decided  to  build  a 
new  line  on  such  grades  as  to  give  an  operating  caparity 
sufficient  for  the  entire  ultimate  production  of  the  Kenil- 


RAILROAD  RELOCATION  IN  UTAH ;  PENVER  &  RIO  ORANPE  WE.STER.N 


served  had  reached  the  limit  of  traffic  capacity  on  the 
original  line. 

Several  years  ago  when  the  Independent  Coal  &  Coke 
Co.  opened  the  Kenilworth  mine,  about  four  miles  east 
of  Helper,  Utah,  a  standard-gage  railroad  to  the  mine 
was  constructed  by  the  coal  company,  having  a  junction 
with  the  Denver  &  Rio  Grande  Western  R.R.  main  track 
at  a  point  just  beyond  the  east  end  of  the  yard  at 
Helper.  This  line,  known  as  the  Kenilworth  &  Helper 
R.R.,  is  3.74  miles  in  length,  with  maximum  grades  of 
6.10  per  cent  and  a  maximum  rate  of  curvature  of  10 
deg.  The  elevation  of  the  junction  is  5,780  ft.  and  the 
elevation  at  the  Kenilworth  mine  is  6,604  ft.,  thus  pro¬ 
ducing  an  average  grade  of  about  4.2  per  cent  without 
compensation  for  curvature.  For  seven  years  the  line 
was  operated  by  the  coal  company,  using  geared  locomo¬ 
tives,  but  in  1914  the  road,  with  its  equipment,  was 
leased  to  the  Denver  &  Rio  Grande  Western  R.R.,  which 
has  operated  it  since  that  time. 

A  tonnage  train  to  the  mine  for  two  geared  locomo¬ 
tives  coupled  together  consists  of  thirteen  empty  cars, 
while  the  same  number  of  loaded  cars  is  the  maximum 


worth  and  Aberdeen  mines  and  for  any  reasonable  in¬ 
crease  resulting  from  the  opening  of  additional  mines  in 
the  immediate  vicinity.  This  line,  shown  in  the  ac¬ 
companying  plan  and  now  under  construction,  is  6.28 
miles  in  length,  including  about  a  mile  of  switchback 
line  to  serve  both  mines  in  setting  in  empties  and  taking 
out  loads.  The  switchback  line  is  constructed  with  a 
maximum  grade  of  1.65  per  cent,  heavier  grades  being 
impracticable  in  the  gravity  operation  of  tipple  and 
storage  tracks,  space  for  which  is  at  a  premium.  From 
the  junction  to  the  switchback  there  is  a  continual  rise, 
with  grades  ranging  mainly  from  2  to  3  per  cent. 

The  new  branch  diverges  from  the  main  line  of  the 
Denver  &  Rio  Grande  Western  R.R.  near  the  west  end 
of  the  yard  at  Helper,  and  thence  extends  in  an  easterly 
direction  over  rough  and  broken  country  by  means  of  a 
3  per  cent  supported  grade  line  compensated  for  curva¬ 
ture,  of  which  the  maximum  rate  is  10  deg.  The 
formidable  territory  traversed  lies  immediately  under 
high  sandstone  cliffs  and  is  strewn  with  immenso 
boulders  and  fragments  of  the  stratified  material  of 
which  the  cliffs  are  constituted.  Such  timber  as  is 
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encountered  alonjr  the  line  consists  of  scraggly  red  cedar 
in  moderately  thick  stands. 

The  alignment  is  severe,  with  a  larpe  aggregate 
amount  of  total  angle,  owing  to  the  ruggedness  of  the 
country  and  the  necessity  of  employing  a  supported 
grade  line.  The  profde  is  deeply  serrated,  with  some 
large  cuts  and  fills.  Steep  slopes  along  which  the  line 
is  built  add  large  quantities  to  the  excavations  and  em¬ 
bankments,  not  indicated  by  the  center-line  profile.  The 
material  consi.sts  of  modeTately  heavy  classification,  the 
solid  rock  being  largely  boulders  and  hard  blue  shale. 

Owing  to  the  difficulty  of  close  classification  of  the 
materials,  the  contract  was  let  for  a  unit  price  of  excava¬ 
tion  without  classification,  a  price  for  borrow’,  and  a 
price  for  overhaul  beyond  a  limit  of  500-ft.  free  haul. 
Construction  of  reinforced-concrete  box  culverts,  mass 
concrete  headwalls  for  i)ipe  culverts,  and  placing  of  the 
culvert  pipe  were  included  in  the  contract  for  grading. 
This  contract,  awarded  Ajjril  6,  1926,  involved  the 
handling  of  about  500,000  cu.yd.  of  material,  and  since 
it  had  to  be  completed  to  permit  finishing  the  track 
work  before  the  season  of  inclement  weather,  a  large 
amount  of  construction  equipment  was  employed.  Al¬ 
though  the  line  to  be  constructed  lay  within  four  miles 
from  the  operated  line,  yet  bt*cause  of  the  extreme 
roughness  of  the  country  traversed,  great  difficulty  was 
experienced  in  getting  steam  shovels  and  equipment  to 
different  parts  of  the  work.  Considerable  time  was  con¬ 
sumed  also  in  laying  pipes  on  the  heavy  sections  of  the 
lino  to  supply  water  and  compressed  air  for  prosecution 
of  the  work.  There  are  eight  units  of  .shovel  equipment 
with  narrow-gage  engines,  cars,  and  dump  W’agons  on 
the  job,  and  several  of  these  units  have  been  worked 
on  double  shifts. 

Owing  to  the  difference  in  elevation  of  the  new  and 
old  lines  at  their  intersection,  which  difference  w’as  too 
great  to  i)ermit  a  grade  crossing  or  temporary  connec¬ 
tion  and  too  little  to  permit  an  undercrossing  of  the  old 
line,  and  owing  also  to  the  necessity  of  serving  the 
Kenilworth  mine  without  interruption,  that  portion  of 
the  new  track  above  its  crossing  with  the  old  line  will 
have  to  be  laid  from  the  Kenilworth  end,  while  that 
portion  below  the  crossing  will  be  laid  from  the  main 
line  end,  the  two  being  connected  and  put  into  service 
immediately  on  cutting  the  old  line  at  the  point  of  cross¬ 
ing.  The  difference  in  elevation  of  the  new  and  old 
tracks  at  Kenilworth  also  requires  temporary’  switches 
to  avoid  delay  in  operation  of  the  mine  while  change  in 
train  service  is  being  made  from  the  old  to  the  new 
line,  A  wye  at  Kenilworth  and  a  convenient  layout  of 
the  coal  company’s  tipple  and  .storage  tracks  with  track 
.scales  and  cros.sovers  complete  the  transportation 
facilities,  .so  that  full  tonnage  trains  both  of  empties 
up  and  loads  down  can  be  moved  with  ordinary  locomo¬ 
tives  at  minimum  expen.se. 

Siirveyif — In  such  difficult  mountain  country  it  is  not 
practicable  to  make  a  definite  and  final  location  with  one 
survey.  Ordinarily  it  requires  a  preliminary  line  which, 
according  to  the  judgment  of  the  locating  engineer,  is 
more  or  less  clo.sely  followed  in  the  final  location.  This 
jireliminaiy’  is  an  angle  line  only,  and  if  a  supported 
grade  is  necessary,  the  line  is  kept  close  to  the  grade 
elevation.  Topography  is  taken  along  the  preliminary 
line  and  a  projected  location  made  from  a  topographical 
contour  map.  In  heavy  mountain  construction,  also,  it 
is  usually  impossible  to  fit  the  location  to  the  country 
so  as  to  produce  the  most  economical  results.  By  pro¬ 


jecting  a  location  on  the  topographical  map,  the  man\ 
attempts  in  fitting  the  line  in  the  field  are  avoided  and 
much  expense  is  therefore  eliminated.  The  projected 
location  is  followed  in  the  final  field  location,  but  modi 
fied  and  improved  as  circum.stances  warrant.  In  this 
particular  case  there  was  no  question  of  the  economii 
value  of  reconstruction,  since  the  traffic  capacity  of  the 
old  line  was  actually  insufficient.  Local  circumstances 
and  topographic  conditions  determined  the  3  per  cent 
grade  for  the  new  line. 

This  relocation  and  reconstruction  w’ork  w’as  done 
under  the  direction  of  Arthur  Ridgway,  chief  engineer 
of  the  Denver  &  Rio  Grande  Western  R.R.,  with  L.  0. 
Doane  as  engineer  in  charge.  The  contract  for  roadbed 
complete,  ready  for  tracklaying,  was  aw’arded  to  the 
Utah  Construction  Co.,  Ogden,  Utah,  the  tracklaying 
being  done  by  railroad  forces. 


Shield  Safeguards  Train  Movements 
in  Tunnel  Replacement 

Rectangular  Concrete  and  Steel-Beam  Structure 
Replaces  Horseshoe  Section  Brick  Arch 
Passing  260  Trains  Daily 

By  Charles  Carswell 

Washington,  D.  C. 

IN  its  program  for  new  terminal  facilities  in  Phila¬ 
delphia,  the  Pennsylvania  R.R.  has  recently  recon¬ 
structed  its  passenger  train  tunnel  under  32nd  St.,  be¬ 
tween  Market  and  Chestnut  Streets.  The  work  was 
handled  without  interruption  of  train  service,  about 
260  trains  a  day,  by  means  of  a  traveling  shield  con¬ 
structed  as  show’n  by  Figs.  2  and  3. 

The  old  tunnel,  built  about  1864-66,  was  of  horseshoe 


PIG.  1 — TYPICAL  SECTION  OF  UECOXSTRCCTED  UAILW’AV 
TUNNEL  UNDEIi  32NL>  ST.,  PHILADELPHIA 

section,  with  a  brick  arch  roof.  The  new  tunnel.  Fig.  1, 
is  of  rectangular  section  and  is  constructed  of  rein¬ 
forced  concrete  and  steel.  The  tracks  have  been  ele¬ 
vated  slightly  to  improve  operating  conditions  at  the 
north,  immediately  beyond  the  tunnel,  and  a  clearance 
of  18  ft.  6  in.  has  been  provided  from  the  top  of  rail  to 
the  bottom  of  the  roof  slab.  At  the  south  end  of  the 
tunnel  these  clearance  requirements  bring  the  roof  close 
to  the  street  surface,  a  minimum  of  3  ft.  from  grade 
to  bottom  of  tunnel  roof.  For  this  section  24-in. 
I-beams,  spaced  2  ft.  9  in.  on  centers,  were  used.  As  the 
surface  grade  becomes  farther  above  the  roof  of  the 
tunnel,  30-in.  beams,  spaced  4  ft.  6  in.  on  centers,  are 
used,  and  with  greater  clearance  toward  the  north, 
36i-in.  plate  girders  spaced  6  ft.  on  centers. 
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The  shield  spanned  the  entire  width  of  the  old  tunnel 
and  was  supported  by  a  timber  frame  on  trucks  oper¬ 
ated  on  a  single  rail  at  each  side  of  the  tunnel.  In 
order  to  provide  clearance  for  railway  equipment,  the 
tracks  were  moved  close  together,  6  ft.  on  centers,  mak¬ 
ing  in  effect  a  gauntlet  track  construction  in  the  tunnel 
during  the  work,  the  entrance  of  trains  being  controlle<l 
by  semaphores  at  each  end.  With  the  trucks  of  the 
shield  frame  resting  on  their  supporting  rails,  the  shield 
was  below  the  points  of  minimum  clearance  of  the 
brickwork.  In  addition,  wings,  or  aprons,  were  pro¬ 
vided  on  the  shield,  which  were  dropped  down  when  the 
shield  was  to  be  moved,  providing  lateral  movement  to 
secure  additional  clearance.  When  the  shield  had  been 
advanced  to  the  desired  position,  the  wings  were  lifte<l 
and  the  supporting  frame  was  jacked  up  from  the  rails, 
bringing  the  shield  into  contact  with  the  brick  masonry 
and  affording  the  greate.st  po.ssible  clearance  in  the 
tunnel. 

Except  for  the  portions  of  Market  and  Chestnut 
Streets  which  were  underpinned,  excavation  and  the 
placing  of  steel  and  concrete  were  handled  by  equip¬ 
ment  operated  directly  over  the  tunnel.  For  it,  the 
contractor  provided  timber  platform  on  steel  girders. 
The  girders  were  part  of  those  required  for  the  perma¬ 
nent  roof  of  the  new  tunnel  and  were  furnished  long 
enough  to  span  to  temporary  supports  beyond  the  side 
walls  of  the  completed  tunnel,  the  excess  length  being 
subsequently  burned  off. 

The  roof  formwork  presented  special  problems  be¬ 
cause  of  the  necessity  of  bracing  without  shoring.  The 
contractor  braced  the  forms  against  the  roof  by  the  use 
of  inclined  .struts,  or  rakers,  bearing  again.st  the  verti¬ 
cal  posts  of  the  wall  form.s,  and  at  the  roof  against  a 
central  timber  strut  attached  to  the  bottom  of  the  roof 
beams  u.sed  for  the  support  of  the  construction  equip¬ 
ment.  This  method  of  bracing  provided  the  nece.ssary 
rigidity  of  forms  without  obstructing  the  clearance  in 
the  tunnel. 

The  tunnel  was  designed  and  constructed  under  the 
supen’ision  of  the  engineering  department  of  the  Penn¬ 
sylvania  R.R.,  A.  C.  Shand,  chief  engineer,  H.  R. 
Leonard,  chief  engineer  of  bridges  and  buildings,  and 
Robert  Farnham,  engineer  of  bridges  and  buildings. 
The  Keystone  State  Corporation,  Philadelphia,  Pa.,  was 
the  contractor. 
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The  requirements  for  maintaining  traffic  during  the 
work  and  the  irregularities  of  the  arch  section  led  to 
the  development  of  the  special  shield  for  protecting  the 
tracks  from  debris.  This  .shield  consisted  of  a  frame 
of  8-in.  I-beams,  covered  with  l-in.  steel  plates  and 
braced  longitudinally  with  8-in.  channels,  the  shield 
being  shaped  to  the  average  section  of  the  brick  arch. 
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Railway  Construction  in  1926 
New  railway  construction  in  1926  aggregated  1,005 
miles,  distributed  through  29  states,  according  to  the 
annual  statistics  of  Railway  Age.  This  was  361  miles 
more  than  in  1925,  and  was  the  highest  record  since 
1916,  when  1,098  miles  were  built.  In  individual  states, 
Texas  ranks  first  with  242  miles;  Florida  had  233; 
Arizona,  146  miles;  and  then  a  drop  to  Nevada  with  72 
miles  and  Oklahoma,  55i  miles.  Double-tracking  was 
less  active,  totaling  473  miles,  or  209  miles  less  than  in 
1925.  Third  and  fourth  tracks  aggregated  only  29  and 
20  miles  respectively.  The  total  of  first  and  multiple 
main  tracks  laid  was  1,527  miles,  as  against  1,354  in 
1925.  Abandonment  of  railways  decreased  from  606 
miles  in  1925  to  467  miles  in  1926;  it  included  mainly 
short  branch  lines  abandoned  on  account  of  highway 
motor  traffic  competition  or  of  exhaustion  of  timber  and 
mineral  resources  which  the  lines  were  built  to  serve. 
In  Canada,  the  length  of  new  lines  built  was  335  miles, 
and  72  miles  were  abandoned.  In  Mexico,  railway  ex¬ 
tension  totaled  only  28  miles. 
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Fighting  Snow  on  a  Mountain  Railway  in  Norway 


Permanent  High  Snow  Screens  Used  to  Divert  Snow  from  Track  or  to  Cause  Prevailing  Winds  to 
Blow  Track  Clear — Snowsheds  Built  to  Withstand  Great  Snow  Loads 

By  R.  Lorange 

Division  EnKinver,  Norwegian  State  Kallways,  Drainmen,  Norway 


The  railway  from  Oslo  (Christiania)  to  Bergen  on 
the  west  coast  of  Norway  crosses  the  mountainous 
central  part  of  the  country  and  is  unique  among 
the  mountain  railways  of  the  world  in  that  it  attains 
an  altitude  of  1,300  meters  (4,300  ft.)  at  60  deg. 
northern  latitude  and  for  a  distance  of  about  100  km. 
(64  miles)  is  situated  above  the  tree  line.  When  it 
is  added  that  the  western  part  of  the  line,  ascending  the 
.steep  coast  mountains  of  Norway,  faces  the  North  At¬ 
lantic  and  is  exposed  to  the  sudden  and  violent  storms 
coming  from  that  ocean,  it  will  be  readily  understood 
that  the  climatic  conditions  along  the  railway  are  very 
severe  and  that  the  traffic  difficulties  arising  from  the 
heavy  snowstorms  during  the  winter,  which  in  the 
m.ountains  lasts  about  nine  months,  are  most  serious. 

The  precipitation  on  the  we.stern  and  central  parts 
of  the  line  is  very  heavy,  and  most  of  it  falls  as  snow. 
The  snowfall  in  it.self  is  not  so  dangerous,  however,  as 
the  frecpient  high  storms  which  sweep  the  snow  along 
the  ground  and  cau.se  the  accumulation  of  immense 
snowdrifts.  On  sidehills  and  in  cuts,  drifts  25  to  30  ft. 
tleep  are  by  no  means  rare,  and  on  the  plateau  just  east 
of  the  summit  an  even  snow  cover  of  15  to  20  ft.  depth 
is  quite  frequent. 

Fighting  the  snow  and  keeping  up  traffic  the  whole 
year  round  form  a  difficult  task  that  requires,  beside  a 
large  and  picked  personnel,  active  and  passive  means  of 
defense.  The  former  consists  of  engine-front  plows, 
rotary  jilows  and  snow  scrapers;  the  latter,  snow  screens, 
snowsheds  and,  as  i)rotection  against  avalanches,  ma¬ 
sonry  arches  over  considerable  stretches  of  the  line. 

PerKotnu  l — For  maintenance-of-way  purposes  as  well 
as  for  snowfighting,  the  mountain  division,  which  is 
115  km.  long,  is  divided  in  sections  of  about  6  km.  (3,7 
miles)  each.  On  each  section  are  one  foreman  and 
three  trackkeepers  in  permanent  positions  and  a  vari¬ 
able  number  of  extra  men,  generally  from  three  to  five. 
During  the  short  summer  season,  upwards  of  100  car¬ 
penters  are  employed  in  repairing  and  rebuilding  broken 
down  snowsheds  and  .screens. 

The  division  engineer  is  assisted  by  two  roadmasters 
and  four  plowma.sters  and  is  stationed  at  the  station  of 
Finse  at  1,222  m.  altitude.  Finse  is  10  km.  east  of  the 
summit,  facing  the  large  Hardanger  Glacier  in  the  cen¬ 
ter  of  the  mountain  division,  and  is  the  chief  depot 
.station  for  the  snow-fighting  forces.  Here  are  stationed 
two  rotary  plows,  from  two  to  four  heavy  engines,  be¬ 
sides  snow  scrapers  and  plows  with  movable  wings.  The 
force  of  plow  machinists,  engine  drivers,  firemen  and 
oilers  numbers  from  25  to  30.  and  an  equal  number  of 
shovelmen  are  employed  at  Finse  during  the  winter. 
At  Myrdal,  situated  35  km.  farther  west  at  860  m. 
altitude,  is  another  depot  station  with  two  rotary  plows 
etc.  but  a  somewhat  smaller  number  of  personnel. 

Through  frequent  rides  over  the  division  as  well  as 
through  telephone  reports  from  the  trackmen,  the  divi¬ 
sion  engineer  keeps  him.self  constantly  acquainted  with 


the  state  of  the  snow  conditions  on  the  line;  weather 
predictions  cabled  from  the  weather  bureau  at  Bergen 
give  warnings  of  coming  storms.  The  division  engineer 
decides  when  snow-fighting  trains  are  to  take  the  field 


FIG.  1— above;  rotary  snow  plow,  below,  scraper 

FOR  WIDENING  SNOW  CUTS 

and  draws  up  their  schedules  in  conference  with  the 
train  dispatcher.  He  also  decides  when  through  trains 
are  to  be  kept  back,  giving  the  line  to  the  plow  trains. 

Snow  Plows — The  engine-front  plows  employed  on  the 
mountain  division  are  of  a  very  heavy  and  substantial 
type.  From  a  certain  point  of  time  at  the  commence 
ment  of  winter,  according  to  the  judgment  of  the  divi 
sion  engineer,  no  train  or  idle  engine  is  permitted  to 
pass  the  mountain  division  without  the  engine  carrying 
a  front  plow.  These  plows  are  very  effective.  When 
the  train  is  running  at  a  good  speed,  snow  drifts  up  to 
5  ft.  deep  are  tackled  without  trouble,  provided  the  drift 
is  not  too  hard  packed  by  storm  or  through  moisture 
from  thawing  and  the  snow  cut  is  not  too  deep.  In  the 
latter  case  the  snow  will  roll  back  from  the  sides  of  the 
cut  and  pack  around  the  wheels.  When  the  snowdrift 
is  long,  this  packing  increases  the  train  resistance  and 
might  block  the  train  and  thus  the  line. 
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FIG.  2— SCRAPEK  FOR  PLATFORMS 


with  14  tons  axle  load,  and  is  pushed  by  one  or  two 
heavy  engines.  The  plow  engine  is  a  4-cylinder  hiirh 
pressure  engine,  with  maximum  of  150  r.p.m. 

When  driving  the  rotary  plow  through  deep  snow'- 
drifts,  the  perpendicular  snow  walls  on  each  side  form 
a  narrow  cut,  scarcely  wider  than  the  rolling  stock.  As 
the  snow  accumulates  with  each  snowfall,  the  walls 
soon  grow  so  high  that  the  engine  front  plow’s  are  not 
able  to  throw  the  snow  over  the  edge.  A  widening  of 
the  cut  therefore  becomes  necessary  to  give  room  for 
this  snow’,  for  which  work  snowscrapers  are  employed. 
The  scraper  which  is  show’n  in  Fig.  1  is  a  flat  car  draw’n 
by  an  engine  and  provided  with  tw’o  powerfully  built 
movable  steel  wings  6  ft.  high  which  when  opened  form 
an  angle  of  45  deg.  w’ith  the  direction  of  driving.  Each 
wing  is  moved  independently  through  a  winch  on  each 
side  in  the  deck  house.  The  wings  embrace  a  width  of 
5.5  meters  and  cut  the  snow  loose  from  the  cut  walls, 
gathering  it  in  toward  the  middle  of  the  track  w’here  it 
is  left  lying  as  a  high  bank,  to  be  removed  by  the 
following  rotary  plow. 

Station  platforms  are  cleaned  by  another  type  of 
scraper  with  only  one  wing  of  5  meters  length.  Fig.  2. 

Snow  Screens — Although  the  above  mentioned  snow 
cleaning  machines  are  very  efficient  the  line  could  not 
be  kept  open  and  traffic  kept  up  in  winter  without  pro¬ 
tective  works  of  the  most  sub.stantial  construction. 

On  the  eastern  slopes  of  the  mountains,  where  the 
precipitation  is  more  moderate  and  the  valleys  are  com¬ 
paratively  wide  and  flat,  snow  screens  are  employed. 

As  shown  in  Fig.  3,  the  snow  screens  are  from  4 
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FIG.  3— DET.VIL.^  OF  THE  SXOW  SCREEX3 


FIG.  4— A  SYSTEM  OF  SIHTRT  SCREEN’S 
N’ot»  lar^e  snowdrifts  at  roar  end  of  screens  while  wind¬ 
ward  side  of  near  end  is  free  of  snow. 

in  building  up  great  snowdrifts  in  the  track.  The 
screens  are  generally  divided  in  wings  of  not  more  than 
100  m.  length,  placed  in  series  and  slanting  away  from 
the  line;  the  windward  end  may  come  as  close  as  10  to 
15  m.  from  the  track,  the  wing  forming  an  angle  of 
about  25  to  30  dfeg.  with  the  direction  of  the  most 
prevalent  wind.  See  Fig.  4. 

Screens  can  do  efficient  work  only  for  one  direction 
of  wind  and  must  be  disposed  accordingly.  F^or  op¬ 
posite  wind  directions,  the  screens  will  guide  driving 
snow  in  toward  the  line  and  may  thus  do  much  damage. 
If  a  stretch  of  line  is  exposed  to  strong  winds  and  pre¬ 
cipitation  from  several  different  directions,  efficient 
.screening  of  that  stretch  is  difficult  or  impossible.  In 
Fig.  6  is  a  schematic  .sketch  of  some  screen  .sy.stems. 

When  the  line  is  situated  in  a  narrow  valley  or  canyon 
or  in  a  steep  sidehill,  effective  screening  is  rarely 
feasible  as  such  country  is  exposed  to  more  or  less  per¬ 
pendicular  heavy  fall  winds  of  indeterminable  direction. 

A  successfully  disposed  screen  sy.stem  will  help  the 
wind  to  blow  the  track  nearly  clean  of  snow;  the  wind¬ 
ward  ends  of  the  screens  will  also  keep  free.  The  wind 
eddies  will  screw’  along  the  slanting  screen  forming  an 
open  groove  along  the  windward  side,  carrying  the 
snow  into  drifts  that  form  toward  the  rear  end  of  the 
.screen  and  continue  as  spurs  into  the  open  ground. 

In  the  spring  the  snow  contains  much  moisture  and 
is  apt  to  slide  along  sloping  ground,  bringing  a  heavy 


The  rotary  plow’s,  shown  in  Fig.  1,  have  from  1,200 
to  1,500  horsepower  capacity,  all  on  the  fan  axle,  none 
of  the  plows  being  .self-propelled.  The  fan  wheel  has  a 
diameter  of  3  meters,  the  shield  being  one-half  meter 
wider  on  each  side.  The  plow  rides  on  6  axles,  each 


to  7  m.  (13  to  23  ft.)  high  [consequently  “snow’  fences” 
would  not  be  an  appropriate  appellation],  and  built  of 
1-in.  boards  on  bents  of  .sticks  of  6-in.  top  diameter; 
the  di.stance  between  bents  is  1.75  to  2  m.  The  function 
of  the  screens  is  not  to  gather  the  snow  about  them¬ 
selves  but  to  guide  the  drifting  snow  away  from  the 
line.  If  the  disposition  of  a  screen  is  wrong,  it  is  apt 
to  do  great  damage  gathering  or  guiding  the  snow’  into 
the  track. 

Screening  a  certain  stretch  of  line  requires  a  close 
.study  of  the  direction  of  prevalent  winds  and  the  most 
frequent  drift  formations.  No  fixed  rules  can  be  given, 
only  trials  and  experience  can  decide  the  disposition  of 
the  screens  as  to  place,  direction,  length  and  di.stance 
from  the  track.  Continuous  sc’reens  paralleling  the 
track  are  seldom  or  never  to  be  recommended  as  they 
generally  bury  them.selves  in  snow  during  one  or  two 
storms,  and  afterward  they  often  cau.se  great  trouble 


pressure  to  bear  on  screens.  To  resist  this  pressure 
substantial  struts  and  good  foundations  are  necessary. 
Still,  many  screens  are  more  or  less  overturned  and 
crushed  each  year,  necessitating  much  repair  work.  In 
the  autumn  when  little  or  no  snow  surrounds  the  screens, 
heavy  winds  also  do  considerable  damage. 

Portable  screens,  made  in  sections  2x2  m.,  are  used 


In  the  lower  portion  of  the  western  slope  up  to  about 
900  m.  elevation,  the  climate  is  comparatively  mild  and 
moist  and  favorable  to  the  common  brown  rot  which  is 
of  biological  nature  and  especially  attacks  the  lower 
ends  and  unprotected  tops  of  sticks. 

In  higher  altitudes  the  air  is  very  dry  and,  with  a 
clear  sky,  the  sun  rays  have  a  very  great  intensity 
and  with  wind  and  rain  have 
a  strong  decomposing  action 
upon  the  wood.  The  decom¬ 
position  takes  the  character 
'  of  a  washing  out  or  evapor- 

V  ation  of  the  resinous  compon- 

.  ents,  leaving  the  cellular 

structure  very  brittle  and 
.  tender.  Telegraph  poles  that 
‘X' -•  ®re  cut  at  the  base  for  ex- 
^  ’  changing,  in  falling  snap  short 

'  t"!  several  pieces.  This  decom- 
position  is  more  pronounced 
i-  in  round  timber  when  unpro- 

^v  tected  than  in  boards.  Spruce 
^  ;  especially  stands  up  badly,  so 
native  pine  of  the  best  quality 

not  of 


Wind  pressure  is 
great  importance  except  dur¬ 
ing  construction  of  sheds  Pre¬ 
liminary  struts  and  scaffold¬ 
ing  have  to  be  very  substantial 
on  account  of  the  sudden  and 
violent  storms.  The  lower  ends 
of  posts  and  permanent  struts 
are  bolted  to  rock  or  founda¬ 
tion  stones  as  soon  as  erected, 
and  permanent  bolting  of  all 
timber  is  effected  as  soon  as  possible. 

The  above  mentioned  external  forces  dictate  the 
choice  of  construction  of  the  snowshed.  All  timber  is  en¬ 
closed  to  protect  it  against  the  climate.  No  eaves  or  other 
protruding  parts  are  tolerated,  as  the  subsiding  snow 
will  be  suspended  on  them  and  break  them  off.  As  wounds 
in  the  wood  form  starting  points  for  decomposition,  lap 
joints  and  mortise  and  tenon  joints  are  precluded. 


Fia.  6 — PART  OF  THE  SNOW-.SCREEN  SYSTEM 

for  secondary  purposes,  on  frozen  lakes  and  rivers  where 
permanent  screens  cannot  be  built,  and  on  top  of  per¬ 
manent  screens  that  are  buried  in  snow  and  so  have 
become  useless. 

The  portals  of  tunnels  and  snowsheds  are  liable  to  be 
blocked  by  drifting  snow,  so  they  have  to  be  well 
.screened,  an  example  of  which  is  shown  in  Fig.  7. 

Snowsheds — At  tunnel  mouths,  in  cuts  and  in  many 
instances  on  even  ground  and  on  embankments,  snow 
screens  do  not  afford  sufficient  protection  to  the  track, 
so  the  line  has  to  be  covered  over  with  snowsheds.  At 
such  places  the  ground  formations  as  well  as  the  pres¬ 
ence  of  the  sheds  cause  accumulation  of  great  masses 
of  snow,  the  depth  of  drifts  often  amounting  to  3  or 
4  m.  over  the  ridge  of  the  roof  (i.e.,  11  to  12  m.  over 
rail  top).  In  hillsides  under  steep  rock  walls,  drifts 
exceeding  15  m.  in  depth  have  been  found  bearing  on 
the  shed  roof.  In  winter  when  the  snow  is  dry  it  car¬ 
ries  itself  to  a  great  extent  through  internal  arching. 

In  spring  time,  however,  the  snow  absorbs  much  mois¬ 
ture  and  in  subsiding  increases  considerably  in  weight, 
forming  an  immense  dead  load  which  the  sheds  must  be 
able  to  support.  In  sloping  ground  it  also  exerts  a 
great  side  pressure. 

With  the  exception  of  some  built  as  masonry  arches, 
all  snowsheds  are  constructed  of  wood  and  consist  of  a 
close  sheathing  of  ll-in.  boards  on  a  supporting  system 
of  round  timber. 

The  forces  that  attack  the  snowshed  are:  (1)  The 
snow  pressure  mentioned  above,  (2)  climatic  and  bio¬ 
logical  forces,  and  (3)  wind  pressure. 
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FIG.  7— (A)  SXOW  SCREKNS  AT  A  Tl’N-VKI.  PORTAE.  (R)  .SNOWSHKO  VNOKR  CONSTRl’CTIOX.  (D  SHKO  IX  LOW 
CUT,  (D)  TURXT.\BLK  (.AT  RIGHT)  .VXO  EXGl.NKHOl'SK  TR.V<'K.S  UXDER  COVER.  E.NGIXK- 
IIOUSE  PARTlALl.y  RKHUILT  l.X  COXCRETE 


In  Figs.  7  and  8  are  shown  some  types  of  snowsheds. 
The  distance  between  bents  is  from  1.0  to  1.5  m.  The 
free  profile  inside  the  sheds  has  a  height  of  5.5  m. 
above  railtop,  the  width  being  5.0  m.  on  tangents.  For 
posts  and  main  struts,  sticks  of  7  to  8-in.  top  diameter 
are  employed. 

As  the  railway  is  steam  driven,  the  smoke  nuisance 
forms  a  great  drawback  in  long  snowsheds,  to  pa.ssen- 
gers  as  w'ell  as  to  the  section  men.  To  get  rid  of  the 
smoke,  long  sheds  are  provided  with  wooden  smoke 
ducts,  15  to  20  m.  apart,  on  the  roof  ridge. 


I-.I.S 
2.  3"x6" 


Smoke  due  ts 
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PIG.  8— TYPES  OP  SXOW’SHEDS 
Masonry  arches  are  used  where  there  Is  danger  of  avalanches. 


To  give  the  passengers  a  view  of  the  grand  mountain 
.scenery  as  well  as  to  give  trackmen  light  and  air  for 
their  work,  one  side  of  the  .sheds  i.s,  where  possible, 
provided  with  trap  doors  which  are  opened  in  .summer. 

Originally  most  of  the  snowsheds  were  built  of  a 
much  lighter  construction,  the  di.stance  between  bents 
being  2  to  2.5  m.,  sheathing  of  1-in.  boards  and  timbe’* 
of  smaller  dimensions.  Extensive  breakdowns  under 
snow  load  have  shown  that  the  more  substantial  type  of 
sheds  is  necessary. 

On  the  mountain  division  there  is  a  large  number  of 
tunnels  aggregating  about  17  km.  in  length,  the  longest 
being  5,300  meters.  The  aggregate  length  of  snowshed.s 
is  about  30  km.,  so  it  is  seen  that  of  the  115  km.  more 
than  40  per  cent  are  tunnels  or  snowsheds.  One  way- 
side  station  is  completely  covered  over,  and  at  the  depot 
stations  Finse  and  Myrdal  the  turntable  and  the  tracks 
to  the  coal  sheds  and  engine  hou.ses  are  built  in,  as 
shown  in  Fig.  7. 

With  the  active  and  passive  protections  mentioned 
above,  the  conscientious  and  efficient  personnel  have  been 
able  to  keep  this  important  traffic  line  between  the  two 
largest  cities  of  Norway  open  all  the  year  round.  Ava¬ 
lanches  may  block  the  line  for  a  day  or  two,  and  once 
in  two  or  three  years  a  train  may  have  been  stuck  in 
the  snow  for  .some  hours,  but  since  the  Bergen  Ry.  was 
opened  in  1908,  only  one  snow  blockade  of  importance 
has  occurred,  that  of  1913  when  a  hurricane  resulted  in 
a  traffic  stop  that  lasted  for  10  days. 
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Topping  and  Widening  the 
Boston  Post  Road 


By  C.  G.  Nichols 

ehut  Glerk,  Connecticut  Highway  Department, 
Hartford,  Conn. 


^ate  Hightvay  Developments  of  1926 
Atvarded  Blue  Ribbon  of  Distinction 
by  State  Highwny  Engineers 


THIRD  ARTICLE 


VIEW  ON  BOSTON  POST  ROAD 


For  a  definite  and  concrete  illustration  of  the  out¬ 
standing  road  improvement  policy  of  the  State 
Highway  Department  of  Connecticut,  these  de¬ 
tails  are  given  concerning  road  construction  on  a  part 
of  the  Boston  Post  Road.  The  new  road  extends  from 
Milford  to  West  Haven  84,600  ft.,  or  about  6i  miles. 
It  is  reinforced  concrete  36  ft.  wide,  with  5-ft  shoulders. 
The  pavement  only  was  put  ________________ 

down  in  1926,  the  grading  ^  ^ 

having  been  done  the  year  PmVTVl? 

before.  G.  W.  Blakeslee  & 

Sons  were  the  contractors.  Every  valley  shall 

The  completion  of  this  road  mouMtain  and  kill  shalt 

leaves  12.8  miles  to  finish  the  crooked  shall  be  made 

program  of  widening  the  Bos-  places  plaiH.—laaiah,  4( 

ton  Post  Road  to  a  36-ft.  TT  IS  NOT  conten<i 

payment  between  the  New  of  Connecticut  w 

York  -  Connecticut  line  and  through  the  mouth  < 

New  Haven,  a  total  distance  but  it  is  a  fact  that, 

of  50  miles.  Of  this  50  miles,  at  ‘east,  the 

19  represent  highways  in  city  necticut  State  High 

limits  on  which  the  state  will  devoted  in  no  t 

not  operate,  leaving  a  net  of  structing  highways  a] 

31  miles.  Of  this  state  road,  ^ 

,  .  j  ,  throughout  the  state 

27  miles  have  been  graded,  ,  ,  •  i. 

,  extent  this  work  hi 

and  19  miles  have  been  sur-  ,  ^ 

faced  with  concrete  or  other  ^een  eliminated,  val 

pavement.  During  1927,  4  highways  have  been 

miles  will  be  graded  and  12  i^yg  indeed  have  be 

miles  will  be  paved,  making  a  and  hills  have  been 

total  when  completed  of  31  has  been  made  str 

miles  of  36-ft.  highway.  places  made  plain. 

New  Structure  on  Old  Road  travel  much  safer,  m^ 

— From  Milford-Orange  town  resulted  in  the  spee< 

line  the  new  construction  was  out  increasing  the 

over  a  former  penetration  John  A.  Macdonakd,  i 

road,  18  ft.  wide  and  from  the  . __  _  _ 

Milford-Orange  town  line  to 

West  Haven  it  was  over  a  former  concrete  road  18  ft. 
wide,  8J  in.  thick  in  the  center,  and  6  in.  thick  on  the 
edges.  This  old  road  was  reinforced  with  medium- 
weight  mesh.  On  this  particular  stretch,  the  new  pave¬ 
ment  is  constructed  in  four  strips  9  ft.  wide  and  9  in. 
thick,  reinforced  with  three  i-in.  rods  around  the 
I)erimeter  of  the  slabs,  and  with  5-ft.  long  i-in.  bars 


CONNECTICUT 

Every  valley  shall  be  exalted  and  every 
mountain  and  hill  shall  be  made  low;  and  the 
crooked  shall  be  made  straight,  and  the  rough 
places  plain, — Isaiah,  40>4. 

IT  IS  NOT  contended  that  the  highways 
of  Connecticut  were  divinely  foretold 
through  the  mouth  of  the  Prophet  Isaiah, 
but  it  is  a  fact  that,  during  the  last  three 
years  at  least,  the  program  of  the  Con¬ 
necticut  State  Highway  Department  has 
been  devoted  in  no  small  measure  to  con¬ 
structing  highways  along  the  lines  described 
by  Isaiah.  It  is  necessary  only  to  travel 
throughout  the  state  to  determine  to  what 
extent  this  work  has  been  accomplished. 
Sight  lines  have  been  improved,  hills  have 
been  eliminated,  valleys  have  been  filled, 
highways  have  been  broadened,  so  that  val¬ 
leys  indeed  have  been  exalted,  mountains 
and  hills  have  been  made  low,  the  crooked 
has  been  made  straight,  and  the  rough 
places  made  plain.  This  work  has  made 
travel  much  safer,  more  convenient,  and  has 
resulted  in  the  speeding  up  of  traffic  with¬ 
out  increasing  the  element  of  danger. — 
John  A.  MAa)ONAi.D,  Commissioner. 


in  each  corner  to  take  care  of  corner  breaks.  From 
the  Milford-Orange  town  line  east  for  two  miles,  the 
new  pavement  has  been  laid  on  top  of  the  old  18-ft. 
concrete  pavement  with  a  minimum  thickness  of  5  in. 
and  a  maximum  thickness  of  7  in.,  reinforced  with 
a  mesh  reinforcement  laid  2  in.  from  the  surface  and 
without  any  longitudinal  center  joint.  There  was  a 
longitudinal  crack  approxi- 
■  I  mately  in  the  center  of  the 

''TTPTTT  '  pavement  in  a  good  many 

of  the  slabs,  and  it  is  a  ques- 
te  exalted  and  every  tion  whether  similar  cracks 

be  made  low;  and  the  will  not  appear  in  the  new 

twaight,  and  the  rough  pavement.  This  two-mile  sec¬ 

tion  is  experimental  to  find 
“d  that  the  highways  .  out  whether  this  center  crack 
re  divinely  foretold  will  develop  in  the  new 
the  Prophet  Isaiah,  pavement, 
during  the  last  three  On  each  side  of  this  18-ft. 

irogram  of  the  Con-  pavement  is  constructed  a 

ray  Department  has  9  similar 

nail  measure  to  con-  jyjjl. 

mg  the  lines  described  ford  end  of  the  job.  From 

to  determine  to  what 

*  been  accomplished.  Pavement  to  West  Haven,  the 
improved,  hills  have  concrete  is  laid  on  top  of 

eys  have  been  filled.  ^he  old  pavement  as  much  as 

roadened,  so  that  val-  possible,  with  a  minimum 

n  exalted,  mountains  thickness  of  5  in.  and  a 

lade  low,  the  crooked  maximum  thickness  of  7  in., 

ight,  and  the  rough  but  is  built  full  width  with 

This  work  has  made  a  center-line  joint  constructed 

re  convenient,  and  has  at  the  time  the  concrete  was 

ng  up  of  traffic  with-  poured.  This  center-line 

>lement  of  danger. —  |  joint  is  a  McGovern  poured 

ommissioner.  joint,  and  the  paper  part  of 

_  _  the  joint  with  a  steel  cap  was 

installed  in  front  of  the 
mixer  by  .  having  blocks  a  little  higher  than  the  joint, 
attached  to  the  bottom  of  the  mixer  hopper  over  the 
joint  material  and  by  having  the  trucks  back  into  the 
hopper  with  their  wheels  astride  the  joint. 

As  the  grade  line  varied  from  that  of  the  old  pave¬ 
ment  due  to  unequal  settlement  of  the  old  road,  a 
crew  of  five  men  worked  ahead  of  the  mixer  measur- 
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ing  with  a  templet  both  for  the  transverse  and  the 
longitudinal  joints,  sawing  the  pap)er  joint  to  an  exact 
fit  on  the  old  pavement  and  to  the  exact  top  of  the 


on  the  spot  where  the  bracket  was  to  go.  This  was 
lighted  and  resulted  in  drying  the  pavement  so  that  the 
pitch  would  adhere.  The  paper  that  had  been  cut  to  fit 
the  exact  surface  of  the  new  pavement  was  then  placed 
in  the  bracket  with  a  steel  cap  over  the  paper.  The 
paper  joint  was  then  oiled.  Concrete  was  placed  on  both 


SKIDS  ON  CHARGING  SKIP  CLKAR  CENTER  JOINT 
SET  IN  ADVANCE 


SHEET  STEEL  CHAIR  HOLDS  PAPER  CENTER  JOINT 
MOLD  UPRIGHT  IN  LINE 

sides  of  the  joint,  the  reinforcement  was  placed  and 
covered  with  concrete,  and  the  slab  was  struck  off  with 
a  finishing  machine.  The  concrete  was  then  allowed 
to  get  to  almost  its  initial  set;  the  steel  caps  were 
removed  from  the  paper  joint  with  special  tongs;  con¬ 
crete  was  allowed  to  get  its  final  set,  and  the  paper 


CROSS  JOINT  MOLDS  HELD  UPRIGHT  BY  LITTLE 
PILES  OP  CONCRETE 

installed  over  alternate  transverse  joints  in  the  old 
pavement.  This  made  joints  50  ft.  apart  in  the  new 
pavement  as  the  joints  in  the  old  pavement  were  25  ft. 
apart.  The  paper  for  the  transverse  joints  was  held  in 
place  by  dumping  concrete  on  each  side,  the  mix  being 
so  stiff  that  no  trouble  was  encountered  in  holding  the 
paper  in  place.  The  longitudinal  joints  were  held  in 
place  by  sheet-metal  brackets  stamped  out  of  J-in.  stock. 
These  brackets  were  lined  up  by  the  crew  of  five  men 
and  held  in  position  by  hot  pitch. 

On  a  wet  day  a  small  amount  of  gasoline  was  slopped 


SETTING  STEEL  CAP  ON  PAPER  JOINT  AND  OILING  BOTH 

joint  was  removed.  The  slab  w'as  covered  with  wet  hay 
for  eight  days’  curing;  the  hay  was  removed  after 
fifteen  days  and  the  joint  was  poured  with  Headley  good 
roads  special  joint  filler.  The  pavement  was  opened 
to  traffic  after  21  days. 


surface  of  the  new  pavement.  This  was  accomplished 
with  a  band  saw  mounted  on  skids  and  run  by  a  little 
gasoline  motor.  This  could  be  attached  behind  a  batch 
truck  and  moved  ahead  very  quickly  as  the  joint  was 
installed. 

The  transverse  joints  in  the  new  pavement  were 


ST 


LINING  IN  CHAIRS  AND  SEALING  THEM  TO  BASE 
WITH  PITCH 


BROOMING  AND  EDGING  THE  SURFACED  CONCRETE  SLAB 
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During  the  time  the  18-ft.  .^trip  was  being  poured 
and  cured,  traffic  was  handled  on  the  two  outside  strips 
of  subgrade.  After  the  center  18-ft.  .strip  was  cured, 
traffic  was  turned  on  to  it  and  the  two  outside  .strips 
were  built.  Where,  due  to  changes  in  alignment,  the 
new  pavement  did  not  come  directly  over  the  old  pave¬ 
ment,  it  was  nece.s.sary  to  .set  forms  and  fasten  them 
to  line  and  grade  on  top  of  the  old  concrete.  To  .save 
drilling  and  pinning  the  forms  into  the  old  concrete, 
wooden  forms  4x5  in.  were  u.•^ed,  blocked  up  to  the 
true  grade  with  earth  tamped  under  them  where  they 


SritEADING  WET  STUAW  O.N  UURLAI*  COVEKI.NG 
TO  CURE  SLAB 

did  not  exactly  meet  the  old  concrete  pavement.  In 
no  case  was  it  found  necessary  to  block  up  over  t  in. 
For  alignment,  .shores  to  pins  driven  into  the  .shoulder 
beyond  the  concrete  pavement  were  used  as  shown  by 
the  accompanying  sketch. 

Where  banked  curves  were  desired  in  the  new  pave¬ 
ment  where  the  old  concrete  had  no  bank,  a  6-in.  form 
was  buried  1  in.  on  the  inside  of  the  curve  which  left 
a  5-in.  thickness  of  concrete  at  this  point.  On  the 
high  side  of  the  curve,  a  9-in.  form  with  a  2-in.  wooden 


I’GRTABLE  DEVICE  FDU  KEEIM.NG  JOl.NT  FILLER 
HOT  AND  LIQUID 


strip  attached  to  its  bottom  was  u.sed.  giving  a  6-in. 
bank  in  an  18-ft.  pavement. 

Before  any  new  concrete  was  poured  on  top  of  the 
old  road,  all  old  corner  breaks  in  the  old  pavement  were 
repaired  with  new  concrete  under  traffic  with  a  2-per¬ 
cent  mixture  of  CAL  to  give  an  accelerated  set.  These 
corner  breaks  were  opened  to  traffic  after  four  days, 
after  having  been  cured  by  keeping  moist  three  days. 
There  were  no  corner  breaks  that  failed  after  this 
treatment  with  the  exception  of  one  or  two  that  were 


adjacent  to  telephone  duct  line  manholes  where  the 
impact  from  trucks  cau.sed  several  failures.  Carey 
Elastite  i-in.  joints  were  used  between  concrete  strips 


CLBA.NI.VG  OFF  TURING  STRAW  AND  LOADING  IT 
FOR  FURTHER  USE 


except  where  the  concrete  was  laid  over  the  old  pave¬ 
ment. 

Groicth  of  Reconst ructimi — The  fiscal  year  ending 
.June  30,  1926,  was  the  banner  year  in  Connecticut 
highway  reconstruction,  as  a  total  of  200  miles  of 
highway  was  constructed  and  reconstructed.  It  is 
interesting  to  note  that  although  the  present  net  mile- 


POURING  JOINT  FILLER  WITH  SNOUTED  COAL  HDDS 


age  of  state  highways  is  1952,  vet  during  the  31  years 
of  the  activity  of  the  department,  a  total  of  2,700  miles 
actually  have  been  built.  It  w-ill  be  further  interest¬ 
ing  to  note  that  of  these  2,700  miles  747  miles  or  38 
per  cent  represent  reconstruction. 

From  July  1,  1895,  to  Feb.  26,  1913,  the  state  had 
operated  on  1,043  miles,  of  which  62  were  reconstruc¬ 
tion.  The  period  from  Feb.  26,  1913,  to  June  30,  1923, 
showed  a  very  large  increase  in  the  reconstruction  work. 
During  that  period  the  state  operated  on  1,210  miles, 
of  w'hich  412  were  reconstruction,  an  actual  net  mile¬ 
age  of  799  for  the  ten-year  period.  From  July  1,  1923, 


BRACI.NG  SIDE  FORMS  ON  OLD  CONCRETE  PAVEMENT 

to  June  30,  1925,  a  period  of  two  years,  of  a  total  mile¬ 
age  of  245.28,  151.25  was  reconstruction,  leaving  a  net 
mileage  for  the  period  of  94.03. 
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Short-Span  Railway  Rolling-Lift 
Bascule  Bridge 

Atlantic  Coast  Line  R.R.  Builds  Double-Track 
Drawbridge  Over  a  Small  Navigable 
1  Stream — Machinery  and  Locks 

Railway  development  in  the  southeastern  states 
.  often  involves  the  crossing  of  several  small  streams 
'  which  are  classed  as  navigable  and  which,  therefore, 

must  be  spanned  by  drawbridges  meeting  the  require- 
I  ments  of  the  War  Department.  An  example  of  a  number 

]  of  recent  such  structures  of  the  Scherzer  rolling-lift 

J  bascule  type  is  the  double-track  bridge  now  being  built 
over  the  Ashley  River  for  the  Atlantic  Coast  Line  R.R., 
near  Drayton  Hall,  S.  C.,  which  has  a  span  of  76  ft. 
c.  to  c.  of  piers,  giving  a  clear  channel  width  of  60  ft. 
General  plans  of  this  bridge  are  shown  in  Fig.  1.  Other 
similar  but  smaller  bridges  have  spans  of  40  and  56  ft. 

As  the  Ashley  River  bridge  was  built  in  connection 
with  the  double-tracking  of  the  railroad,  and  replaces 
an  old  single-track  swing  span,  it  was  possible  to  utilize 
the  old  piers  as  part  of  the  substructure.  Thus  the  old 
pivot  pier  supports  one  corner  of  the  approach  or  track 
span,  while  one  of  the  old  end  piers  is  enlarged  to  serve 
as  a  support  for  one  corner  of  the  bascule  span.  All 
these  piers  are  steel  cylinders  filled  with  concrete  which 
:  rests  on  wood  piles. 


It  will  be  noted  that  the  .segmental  girders  on  which 
the  span  rolls  are  not  extensions  of  the  main  girder.s, 
but  are  above  the  level  of  the  latter,  to  which  they  are 
attached  by  heavy  connection  plates  and  by  a  framing 
of  built-up  members  which  al.so  support  the  counter¬ 
weight.  This  counterweight  is  framed  between  the  main 
trusses  and  is  beyond  the  ends  of  the  track  girders  when 
the  span  is  open.  The  bridge  is  a  through-girder  struc¬ 
ture,  with  two  spans;  the  bascule  span  of  76  ft.  and 
the  25-ft.  fixed  or  track-girder  span  upon  which  the 
segmental  girders  travel.  Fig.  3  shows  the  track  gir¬ 
der  and  rack. 

For  the  bascule  span  there  are  two  through  srirders 
9  ft.  6i  in.  deep  over  the  flange  angles,  which  are 
8x8xS  in.  The  web  plates  are  4  in.  thick  and  each  chord 
has  flange  plates  18xS  in.  Floorbeams  are  framed  be- 
tw’een  the  girders,  with  stringers  between  the  floor 
beams,  this  floor  .system  bringing  the  base  of  rail  3  ft. 
94  in.  below  the  top  flanges  of  the  main  girders. 

In  the  .segmental  heel  girders  the  webs  are  §  in.  thick, 
with  side  reinforcing  plates  in  addition  to  the  flange 
angles,  but  with  no  cover  plates  on  the  polygonal  faces. 
Instead  of  shaping  the  structural  steel  flange  in  a  curve, 
as  in  the  earlier  Scherzer  bridges,  the  flange  angles 
form  a  polygonal  outline.  This  change  in  form  was 
adopted  to  simplify  manufacture  and  reduce  shop  cost.s. 
To  the  flat  faces  are  bolted  or  riveted  steel  castings, 
having  a  radius  of  17  ft.  3  in.  on  the  rolling  face,  which 
has  a  length  of  about  25  ft.  In  this  face  are  fifteen 
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recesses  18?  in.  c.  to  c.,  to  enpajje  the  luj?s  or  teeth  of 
the  track  casting.s  on  the  track  girders.  From  the 
closed  to  open  position  the  span  moves  through  an  angle 
of  about  83  deg.  and  rolls  back  about  25  ft.  horizontally. 
The  total  weight  of  the  moving  structure  is  about  526 
tons,  of  which  the  concrete  countei*weights  represent 
311  tons. 

The  25-ft.  track  girders  of  the  fixed  span  are  of  heavy 
construction,  8  ft.  deep,  as  they  have  to  carry  the  full 
load  of  the  draw  span  in  its  open  position.  Floorbeams 
and  stringers  are  framed  between  them,  as  in  the  bascuie 
.‘^pan.  No  top  cover  plates  are  used,  but  to  the  ton 
flange  angles  are  bolted  steel  castings  forming  a  trark 
for  the  .segmental  girder.  Teeth  or  lugs  form  guides 
engaging  the  rece.sses  in  the  rolling  heel,  and  thus  hold 
the  span  in  position  against  longitudinal  movement  or 
creeping. 

Operation  of  the  bridge  is  effected  by  a  single  50-hp. 
gasoline  engine  in  a  cabin  on  the  approach  span.  .A 
train  of  shafts  and  bevel  gears  from  this  engine  enai 
in  an  overhead  spur  gear  at  the  center  line  of  the 
bridge,  driving  a  transver.se  shaft  with  a  train  of  spur 
gearing  at  each  end.  Each  of  the  two  trains  of  spur 
gearing  ends  in  an  operating  pinion  which  rides  on  a 
horizontal  rack  carried  by  a  structural  steel  frame  or 
tower,  so  that  as  the  pinions  are  driven  they  move  the 
bascule  span  backward  or  forward.  Power  from  the 
engine  is  applied  through  a  transmission  .system  con¬ 
sisting  of  a  rotating  and  sliding  .shaft  with  bevel  gears. 
The  engine  has  an  electric  motor  and  foot  switch  for 


starting.  Chain  sheaves  provide  for  operation  by  hand 
by  two  men  in  30  minutes. 

The  end  lock,  Fig.  4,  is  a  horizontal  bar  7x1  i  in. 
lying  in  the  center  line  of  the  bridge  at  the  free  end 
of  the  lift  span,  and  having  a  sliding  fit  in  a  slot  in 
the  end  floorbeam  and  in  a  guide  bolted  to  the  top  of 
the  rest  pier.  This  lock  is  operated  from  a  lever  in 
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the  cabin,  but  can  be  operated  only  when  the  span  is 
lowered  so  that  the  lock  rods  on  the  fixed  and  movable 
spans  are  engaged  by  fioating  levers,  as  shown.  A 
latch  prevents  the  lock  being  throwm  to  the  closed  posi¬ 
tion  while  the  bridge  is  open.  It  will  be  noted  that  a 
vertical  bar  with  adjustable  sleeve  and  lock  nut  rests 
on  the  pier.  When  the  bridge  is  raised,  this  bar  drops 
and  engages  a  notch  in  the  lock  bar,  but  is  raised  and 
relea.sed  again  when  the  bridge  has  been  closed  and 
seated. 

A  pneumatic  buffer  mounted  on  the  end  floorbeam 
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New  York  to  Build  Four  Miles  of  Shield  Tunnel 
Under  Difficult  Conditions 

$25,000,000  Brooklyn  Rapid-Transit  Link  to  Pass  Through  Narrow  Streets,  Below  Four  Subways  and 
Under  River — Void-Filling  Method  Adopted  to  Prevent  Settlement — Special  Problems  at  Stations 


A  CONSTRUCTION  problem  of  extraordinary  mag¬ 
nitude  and  difficulty  is  about  to  be  undertaken  by 
.  New  York  City  for  the  Brooklyn  extension  of  the 
city’s  new  rapid  transit  system.  In  point  of  cost  it  Will 
be  one  of  the  largest  municipal  contracts  ever  let,  total¬ 
ing  about  $25,000,000,  though  it  may  be  let  in  two  sec¬ 
tions  in.stead  of  in  one.  Many  complicating  features 
are  involved  in  the  work,  making  it  a  formidable  task 
for  engineers  and  constructors.  Four  years’  time  is 
allowed  for  completion.  It  is  expected  that  bids  will  be 
called  for  within  a  week  or  two. 

A  two-tube  tunnel,  9,104  ft.  long,  is  to  be  driven 
under  the  East  River  and  a  distance  of  about  half  a 
mile  each  into  Manhattan  and  Brooklyn.  The  line  passes 
through  narrow  streets,  of  which  Fulton  St.  is  only 
50  to  53  ft.  wide  betw'een  building  lines,  and  the  outer 
sides  of  the  tubes  will  be  within  a  few  feet  of  the  house 
line.  The  bottom  of  the  tubes  will  be  at  a  depth  of  from 
50  to  80  ft.  below  the  ground  surface  and  from  20  to  40 
ft.  below  groundwater  level.  The  soil  is  fine  sand,  a  mate¬ 
rial  which  calls  for  the  tunnel  builder’s  best  skill  and 
watchfulness.  In  view  of  the  location,  in  a  closely 
built-up  business  section,  avoidance  of  all  settlement  is 
obviously  a  prime  necessity,  and  as  underpinning  all 
buildings  along  the  line  would  add  very  greatly  to  the 
cost,  a  special  void-filling  method  has  been  adopted  as 
a  safeguard.  The  tunnel  passes  under  four  subways 
(three  present  and  one  future),  two  of  which  will  be  in 
direct  contact  with  the  new  structure.  In  addition,  two 
stations  must  be  built  over  and  between  the  tubes,  in 
large  part  below  groundwater  level;  one  of  them  is  to 
be  constructed  by  open-cut  excavation  to  depths  as  great 
as  50  ft.,  and  the  other  by  mining. 

General  Features — The  Fulton  St.  line  forms  the 
southern  continuation  of  the  Manhattan  part  of  the 
city’s  new  Eighth  Ave.  subway  line,  of  which  a  general 
description  was  published  in  En-gineering  News-Record 
June  17,  1926,  p.  970.  Construction  is  already  well  ad¬ 
vanced  on  the  entire  length  of  line  from  the  north 
end  of  Manhattan  Island  south  to  Bank  St.,  and  recently 
contracts  were  let  for  the  three  sections  from  Bank  St. 
south  to  Park  Place.  The  Fulton  St.  link  connects  with 
the  south  end  of  this  work  at  Park  Place. 

It  extends  southward  in  Church  St.  for  three  blocks 
to  Fulton  St.,  turns  east  between  Vesey  and  Fulton  Sts. 
under  the  vestry  building  of  St.  Paul’s  Church,  extends 
through  Fulton  St.  to  the  East  River,  across  the  river 
to  Cranberry  St.  in  Brooklyn,  and  under  Cranberry  and 
High  Sts.  to  Jay  St.  For  its  entire  length  the  structure 
is  partly  or  wholly  below  groundwater  levels,  which  in 
view  of  the  nature  of  the  soil  was  the  reason  for  resort¬ 
ing  to  t»hield  tunnel  construction. 

By  reference  to  Fig.  1,  a  map  and  profile,  these  gen¬ 
eral  conditions  will  be  evident.  The  complicating  fea¬ 
ture  of  the  existing  subway  crossings,  shown  by  a 
separate  diagrammatic  plan  in  Fig.  1,  controlled  various 
details  of  the  profile.  In  general,  the  maximum  gra¬ 


dient  is  3i  per  cent,  but  in  Church  St.  it  was  necessary 
to  go  to  4.1  per  cent  because  of  the  subway  crossing.^ 
over  at  Park  Place  and  under  at  St.  Paul’s  churchvard, 
which  imposed  such  severe  limitations  that  even  me  4.1 
per  cent  grade  required  special  construction  to  get 
through  under  the  Broadway-Church  St.  pair  of  tun¬ 
nels.  The  situation  in  Church  St.  is  further  complicated 
by  the  fact  that  the  four-track  line  coming  south  to  this 
point  divides  at  Park  Place,  the  easterly  two  tracks 
continuing  on  southward  to  a  stub  terminal  while  the 
westerly  two  tracks  go  to  Brooklyn  via  Fulton  St.  and 
therefore  must  pass  under  the  two  stub  tracks. 

East  of  Church  St.  the  Fulton  St.  line  crosses  suc¬ 
cessively  under  the  existing  two-track  subway  in  Broad¬ 
way  (the  first  subway  line  built  in  Ntew  York,  and  now 
part  of  the  Interborough  east-side  or  Lexington  Ave. 
line),  the  future  Nassau  St.  subway  (projected  for  a 
dozen  years  and  destined  to  form  a  part  of  the  Brooklyn- 
Manhattan  Transit  subway  network),  and  the  William 
St.  subway  (a  part  of  the  Interborough  west-side  or 
Seventh  Ave.  line).  These  three  crossings  have  suffi¬ 
cient  clearance  to  impose  no  limitations  on  the  tunnel 
construction,  as  the  Nassau  St.  crossing  is  to  be  built 
under  this  contract. 

Selection  of  Fulton  St — As  indicated  in  our  article  on 
the  new  system  (June  17,  1926),  Fulton  St.  and  Wall 
St.  were  originally  selected  as  alternative  locations  for 
the  Brooklyn  connection  of  the  Eighth  Ave.  system, 
these  streets  being  the  most  desirable  considering  geo¬ 
graphical  conditions  for  both  Manhattan  and  Brooklyn. 
It  was  desired  to  carry  the  line  either  through  the  finan¬ 
cial  district  or  as  close  to  it  as  possible,  in  view  of  the 
large  traffic  originating  and  terminating  there.  If  built 
in  Wall  St.,  the  construction  under  that  street  would 
have  been  in  deep  rock  tunnel  perhaps  100  ft.  below 
the  surface.  Owing  to  the  difficulty  of  constructing  the 
deep  approach  required  under  Church  St.  to  such  a  tun¬ 
nel  and  the  rock  section  under  the  existing  subway  in 
Church  St.,  together  with  the  difficulty  of  securing  the 
validation  of  the  Wall  St.  route  by  consent  of  the  prop¬ 
erty  owners  without  resorting  to  the  Appellate  Division 
of  the  State  S^  Court,  and  in  view  of  the  alter¬ 

native  availabili  y  oi  ^ulton  St.,  the  latter  street  was 
selected. 

General  Arrangement — It  was  necessary  to  build  a 
station  in  Fulton  St.  to  accommodate  the  traffic.  On 
account  of  the  depth  of  the  structure  below  water  level 
and  the  narrow  width  of  the  street,  it  was  considered  best 
to  construct  the  trackways  by  tunneling  and  build  the 
station  platform  between  the  tubes  and  the  station  struc¬ 
ture  above  the  tubes,  by  open  cut,  as  sketched  by  sec¬ 
tions  in  Fig.  2. 

The  tunnels  are  placed  26  ft.  to  32  ft.  10  in.  apart 
(28  ft.  in  the  river,  26  ft.  generally  in  Fulton  St.  and 
about  32  ft.  at  stations).  This  permits  a  station 
platform  about  22  ft.  wide.  As  the  platform  must  serve 
traffic  in  both  directions,  great  care  was  taken  to  mini- 
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the  encroachment  on  available  platform  width  by  inpr  of  the  flanyea  by  the  corner  tapt>r.s  and  the  use  of 
f  a  series  of  narrow  stairways.  hiyh-strenyth  bolts  are  expected  to  jrive  a  sliyhtly 

the  design  of  the  tunnels  themselves,  practice  as  greater  maryin  of  .strenjrth  to  reduce  the  difficulties  oc- 
oped  in  previous  tunnel  work  in  the  New  York  casionally  arising  under  especially  severe  construction 
ay  line  furnished  a  thoroughly  satisfactory  prece-  conditions. 

which  was  followed  with  only  slight  variations.  The  lininy  will  be  of  ca.st  iron  except  for  a  few  rinjrs 

the  la.st  river  tunnel  subway  contracts.  18  ft.  out-  of  cast  .steel  just  ea.st  of  Broadway,  where  heavy  suiier- 
diameter  with  9-in.  flanjres  was  the  .standard  for  structure  concentrations  may  briny  unforeseen  .strains 
a.st-iron  tunnel  .sections.  In  the  new  contract  the  to  bear  on  the  tunnel  .shell.  The  metal  shell  is  to  be 
eter  is  increased  to  18  ft.  3  in.  over  all,  which  lined  with  concrete  to  a  thickne.ss  of  15  in.  from  outside 
ice  has  shown  to  be  desirable  from  an  operatiny  of  shell. 

[point.  The  flanye  remains  9  in.  deep.  The  rinys  Void-Filliug  System — The  two  tunnels  are  so  clo.se  to 
lenythened  from  26  in.  to  30  in.,  tunnel-driviny  the  vertical  planes  of  the  buildiny  fronts  on  either  side 
’ience  haviny  shown  the  yreater  lenyth  to  be  read-  of  the  street  as  to  create  risk  of  settlement  in  ca.se  of 
lanayeable  and  advantayeous  because  of  the  econ-  loss  of  ground  in  the  tunnel  con.st ruction.  Work  at 
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the  tunnel  face  must  be  controlled  by  most  careful  work- 
iny  to  prevent  any  loss  of  yround,  but  the  2-  to  3-in. 
void  around  the  lininy  in  the  wake  of  the  shield  must 
be  dealt  with  separately. 

In  the  construction  of  the  Old-Slip-Clark  St.  and 
Whitehall-Montayue  St.  tunnels  of  the  second  rapid- 
transit  system,  built  1914-1917,  the  contractor,  Flinn- 
O’Rourke  Co.,  made  successful  use  of  a  method  suy- 
ye.sted  and  later  patented  by  John  F.  O’Rourke,  pamely, 
blowing  .small-grained  gravel  under  high  air  pressure 
into  this  void  while  the  shield  was  being  shoved.  It  was 
found  that  by  the  proper  use  of  this  method  settlements 
overhead  were  greatly  reduced.  The  New  York  Board  of 
Transportation  is  negotiating  for  the  patent  right  to  use 
this  system  for  present  work.  The  specifications  for  the 
work  will  in  any  case  require  the  contractor  to  fill  the 
void  behind  the  tail  of  the  shield  in  the  land  tunnels  by 
some  method  approved  by  the  engineer,  and  the  present 
outlook  is  that  the  gravel-shooting  method  will  be  used. 
Grouting  with  cement  to  refusal  will  be  required  in 
addition.  In  the  river  section  some  approved  method 
of  void  filling  will  be  used  but  the  problem  here  is  pri- 


omy  in  bolts  and  joints.  The  ring  consists  of  nine 
segments  and  key,  as  previou.sly  u.sed,  with  li5-in.  shell 
and  2-in.  flange  thickness,  but  the  tapered  thickening 
of  the  shell  toward  the  flanges,  used  in  previous  tun¬ 
nels,  was  in  this  case  supplemented  by  a  similar  tapered 
thickening  of  the  flanges  toward  their  corners,  which 
it  is  believed  will  strengthen  the  segments  and  reduce 
the  chance  of  cracking  under  exceptional  construction 
.strain.  Also,  high-tensile-strength  bolts  will  be  used  in 
place  of  the  mild  steel  bolts  used  in  the  previous  rapid- 
transit  tunnels  (high-tensile  bolts  have  been  used  in  the 
30-ft.  Holland  tunnel  under  the  Hudson  River,  just  com¬ 
pleted),  Previous  practice  is  followed  in  using  cored 
bolt  holes,  machined  joint  faces,  and  unfinished  boss 
faces.  Watertightness  is  to  be  a.ssured  by  placing  grom¬ 
mets  under  head  and  nut,  while  the  joints  are  to  be 
made  tight  by  lead  strip  calking  along  their  inner  edges, 
as  fir.st  used  in  the  Pennsylvania  R.R.  Ea.st  River  tunnels 
20  years  ago. 

Experience  with  the  present  tunnels  has  shown  these 
features  of  lining  construction  to  assure  adequate 
.'Strength  and  permanent  tightness,  and  the  strengthen- 
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marily  that  of  prevention  of  tube  distortion  and  settle¬ 
ment;  jrround  settlement  is  of  little  if  any  moment. 

The  under-river  problem  is  not  materially  different 
from  that  presented  by  the  earlier  rapid  transit  tun¬ 
nels,  except  that  the  depth  of  water  is  somewhat  greater 
at  the  present  crossing  and  the  cover  therefore  thinner. 
The  maximum  depth,  at  lowest  point  of  the  tunnel,  is 
91  ft.  from  mean  high  water  to  bottom  of  iron.  The 
.soil  is  sand,  except  for  a  short  length  of  silt.  Tem¬ 
porary  clay  blanketing  will  be  depended  upon  to  coun¬ 
teract  the  unbalanced  air  pressure  during  the  process 
of  tunneling.  In  part  of  the  river  width  there  will  also 
be  a  permanent  clay  blanket  banked  with  riprap,  to 
serve  as  a  permanent  protection  to  the  tunnel  structure. 

Fmir  Subu'ay  Crossings — Immediately  beyond  the 
north  end  of  the  new  section  the  subway  passes  over  thd 
deep-lying  structure  of  the  Seventh  Ave.-William  St. 
subway  line  in  Park  Place,  and  2J  blocks  south  it  passes 
under  the  Broadway-Church  St.  subway,  both  crossings 
being  made  with  minimum  clearance.  At  the  latter 
crossing  the  new’  structure  will  be  entirely  below  ground- 
water  level,  and  accordingly  it  w’as  necessary  to  con¬ 
tinue  the  compressed-air  shield  work  westw'ard  to  this 
point.  However,  the  westerly  tube  of  the  Broadway- 
Church  St.  line  could  not  be  cleared  by  the  shield  tun¬ 
nel  section  of  the  new  line  without  unduly  increasing 
the  grades  between  this  point  and  Park  Place.  Accord¬ 
ingly,  the  construction  is  unusually  complex.  The  shield 
work  is  continued  west  under  the  easterly  tube  of  the 
Broadw’ay-Church  St.  line,  but  is  stopped  before  reach¬ 
ing  the  west  tube;  the  remainder  of  the  undercrossing 
is  built  from  the  north  end  as  a  rectangular  concrete 
box  section  w’ith  thin  roof  of  heavy  transverse  steel 
girders  embedded  in  concrete,  constructed  by  drift  tun¬ 
neling  or  mining  methods  under  compressed  air. 

One  block  to  the  east,  the  line  crosses  under  the 
Lexington  Ave.  or  Interborough  east-side  subway  line, 
which  here  runs  south  under  Broadway.  The  old  struc¬ 
ture  is  close  to  the  street  surface,  and  the  new  tubes 
therefore  have  ample  clearance  below  it.  However,  a 
passagew’ay  forming  part  of  the  mezzanine  deck  of  the 
new  Fulton  St.  station  east  of  this  point  is  carried 
under  the  old  subway,  to  provide  an  entrance  on  the 
west  side  of  Broadway;  this  passage,  which  will  have  to 
be  constructed  by  timbered  drifting,  will  make  close  con¬ 
tact  with  the  floor  of  the  old  subway. 

In  the  two  north-south  streets  next  east  of  Broadway, 
Nas.sau  St.  and  William  St.,  subway  crossings  are  also 
provided  for.  At  William  St.  there  is  ample  clearance. 
At  Nassau  St.,  where  there  is  no  subway  at  present,  a 
double-deck  line  is  to  be  built  in  future,  and  the  depth 
of  this  future  structure  required  resorting  to  special 
construction  in  order  to  obtain  the  thinnest  possible 
floor  between  the  lower  level  of  Nassau  St.  tracks  and 
the  ceiling  of  the  track  spaces  in  the  Fulton  St.  struc¬ 
ture.  This  floor,  as  shown  by  one  of  the  sketches  in 
Fig.  2,  is  to  be  of  trough  type,  consisting  of  alternate 
horizontal  and  vertical  channels,  to  receive  the  ties  of 
the  future  Nassau  St.  lower  deck.  The  builder  of  the 
pre.sent  Fulton  St.  line  will  be  required  to  construct 
also  the  overlying  Nassau  St.  double-deck  structure 
within  the  w’idth  of  Fulton  St. 

A  station  is  to  occupy  the  two-block  length  from 
Broadway  to  William  St.  It  will  be  a  structure  of  re¬ 
markable  character.  Typical  cross-sections  are  shown 


in  Fig.  2.  The  station  will  contain  two  floors  above  the 
track-platform  level,  a  lower  and  an  upper  mezzanine,  of 
which  the  latter  is  to  constitute  a  free  passageway  be¬ 
tween  Broadway,  Nassau  and  William  Sts.,  turnstiles 
or  ticket  control  being  located  only  along  one  side.  Com¬ 
munication  between  lower  and  upper  decks  is  to  be  made 
by  inclines  or  ramps  in  order  to  eliminate  stairs  as  far 
as  possible.  A  sufficient  number  of  inclines  between 
decks,  in  conjunction  with  upper  and  lower  stairway 
flights,  is  provided  so  that  after  the  Nassau  St.  subway 
is  completed  and  operating  (when  the  Broadway-William 
St.  station  will  be  virtually  cut  in  two  by  the  Nassau  St. 
structure)  the  east  and  west  halves  of  the  station  will 
be  self-contained  operating  units. 

The  station  has  a  depth  of  about  50  ft.  The  plan  of 
construction  involves  driving  the  tunnels  first,  and 
after  their  passage  excavating  a  sheeted  and  braced 
trench  of  the  width  of  the  station  superstructure — 
which  is  practically  the  curb-to-curb  roadway  width  of 
the  street — down  to  the  top  of  the  tunnels  and  between 
them  to  a  foundation  level  just  below  the  finished  sta¬ 
tion  platform  level.  Distributing  girders  are  to  be 
placed  here  to  support  columns  and  cross-girders  on 
which  the  station  superstructure  will  rest.  This  work 
must  be  done  in  the  open,  although  extending  to  a  depth 
of  16  to  20  ft.  below  groundwater  level.  The  design,  it 
will  be  seen,  is  such  as  to  permit  the  excavation  to  be 
done  under  most  favorable  circumstances,  the  deep  ex¬ 
cavation  being  in  the  space  between  the  already  con¬ 
structed  cast-iron  tunnel  tubes.  It  will  be  understood, 
of  course,  that  in  the  course  of  the  station  construction 
the  inner  side  plates  of  the  tunnel  rings  over  the  station 
platforms  will  be  removed. 

A  quite  different  solution  of  a  somewhat  similar  prob¬ 
lem  was  arrived  at  in  the  case  of  the  Brooklyn  station, 
located  at  the  crossing  of  Cranberry  St.  with  Brooklyn 
Bridge  Plaza.  The  traffic  capacity  needed  here  is  con¬ 
sidered  less  than  that  at  the  Broadway-William  St.  sta¬ 
tion,  and  a  simple  intertrack  platform  supplemented  by 
a  mezzanine,  extending  about  half  the  length  of  the  sta¬ 
tion,  leading  to  escalators,  w’as  believed  sufficient.  Both 
levels  are  to  be  constructed  by  timbered  mining  meth¬ 
ods,  a  column  and  girder  structure  with  concrete  wall 
and  roof  being  built  in  this  excavation. 

Surrvps — A  new  form  of  construction  is  used  to  pro¬ 
vide  sumps  at  the  two  sags  in  this  tunnel  section,  one  of 
which  occurs  at  the  middle  of  the  river  and  the  other 
at  the  crossing  under  the  Broadway-Church  St.  line.  In 
the  latter  position  a  sump  well  sunk  below  tunnel  level, 
between  the  two  tubes,  and  a  pump  room  above  it  will 
be  built.  The  well  is  below  water  level,  and  will  be 
constructed  as  a  cast-iron  segmental  shell  and  will  be 
sunk  by  caisson  methods  under  air  pressure.  The  pump 
chamber  will  also  be  built  under  air  pressure  but  in  a 
timbered  drift.  The  under-river  sump  will  comprise 
four  wells,  two  in  each  tube,  which  are  to  be  similar 
to  the  Church  St.  sump,  namely  segmental,  cast-iron 
shells  sunk  as  caissons  and  provided  with  a  concrete 
floor. 

Electrolysis — In  order  to  provide  a  protection  against 
electrolysis  of  the  tunnel  lining  electric  bonding  is  pro¬ 
vided  wherever  the  continuity  of  the  iron  is  interrupted. 
This  is  the  standard  practice  in  cast-iron  tunnel  con¬ 
struction.  Suction  pipes  will  lead  from  the  wells  to 
drainage  pumps  mounted  on  the  duct-bench  along- 
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side  the  track.  The  under-river  sump  construction  is  alternative  bids  will  be  asked.  If  it  is  let  in  two  con- 
sketched  in  Fig.  2.  tracts,  the  line  of  division  between  them  at  the  middle 

Arrangement  of  Construction  Woik — It  is  proposed  of  the  river  will  be  left  indefinite  to  the  extent  of  75  ft. 
that  the  contractor  shall  carry  out  the  entire  shield  either  w-ay  of  the  river  center  line.  The  contractor  on 
tunnel  work  from  two  shafts,  one  on  each  river  bank,  each  side  will  be  required  to  stop  his  tunnel  at  a  point 
3, -200  ft.  apart,  which  means  that  he  will  have  to  do  within  75  ft.  of  the  river  center  line  as  the  engineer 
about  i  mile  on  the  landward  side  and  about  1,600  ft.  may  require.  This  provision  is  expected  to  facilitate 
on  the  river  side  of  each  shaft.  The  open-air  work  at  the  matter  of  arranging  for  junction, 
the  west  end  of  the  section  will,  of  course,  be  constructed  Four  years  construction  time  is  to  be  allowed,  with 
by  direct  attack  at  that  point.  an  additional  six  months  for  the  restoration  of  the 

The  work  will  be  offered  as  one  contract  or  two;  street  surface. 

_ _  It  is  interesting  to  record  that  during  the  planning 

— - - this  work  very  careful  consideration  was  given  to 

the  use  of  the  trench  method  of  con.struction  in  the 
rJ  h'^^t  River,  since  no  rock  is  expected  to  be  encountered 

it  would  therefore  be  possible  to  provide  the  neces- 
dredged  trench  with  minimum  difficulty.  '  River 
^  Trosfs^ioiT  towboat  interests,  however,  opposed  the  use  of  this 

5  method  so  strongly  that  it  was  abandoned. 

"I  This  work  is  being  done  under  the  direction  of  the 

Board  of  Transportation  of  New  York  City,  John  H. 
Delaney,  chairman;  Daniel  L.  Ryan,  conimissioner;  Rob¬ 
ert  Ridgway,  chief  engineer.  Col.  J.  R.  Slattery  is 
-i  deputy  chief  engineer  of  construction  and  Sverre  Dahm 
is  deputy  chief  engineer  of  designs.  The  division  engi¬ 
neer  in  charge  of  field  operations  is  J.  B.  Snow  and  the 
division  engineer  in  charge  of  design  is  A.  I.  Raisman. 
Bond  at  Meeting  of  Rings  The  designing  engineer  directly  in  charge  is  J.  H. 

FIG.  3— TYPE  OF  IRON  UNING  Quimby. 
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Mass-Movement  Detector  for  Use  in 
Dangerous  Embankments 

By  Thomas  M.  Roberts 

AssoolatP  Electrical  Engineer,  M.  E.  Division,  Supervising 
Architect's  Otflce,  Washington,  I).  C. 

IT  HAPPENS  occasionally  that  new  railroad  fills,  or 
embankments  exposed  to  floods,  slide  out  or  are 
washed  out  sufficiently  to  make  the  supported  track  un¬ 
safe  without  disturbing  it  enoujrh  to  break  the  rail 
bond  and  thus  grtve  an  indication  of  trouble  on  the  sig¬ 
nal  system.  As  a  method  of  giving  such  signal  indica¬ 
tions  the  device  herein  described  may  prove  useful. 
It  is  called  for  convenience  a  mass-movement  detector. 

The  accompanying  figure  shows  two  of  several  pos¬ 
sible  arrangements  of  the  device.  It  is  a  mechanical 
switch  which  opens  or  closes  an  electrical  circuit  by 
the  force  of  gravity  when  it  is  moved  from  a  prede¬ 
termined  setting  enough  to  make  it  break  or  make  the 
circuit  of  which  it  is  a  part.  With  such  a  device  it 
would  be  possible  to  detect  even  slight  movements  of 
any  large  mass  such  as  a  railroad  embankment  or  the 
sides  of  an  earth  cut.  By  placing  one  or  more  of  the 
detectors  within  the  embankment  or  side  of  the  cut 
and  connecting  it  to  the  automatic  signal  sy.stem  any 
movement  of  the  mass  sufficient  to  tip  the  detector  from 
its  vertical  position  would  open  the  circuit  and  give 
a  stop  indication  on  the  signal  system,  similar  to  that 
given  by  a  broken  rail.  In  case  the  detector  was  to  be 
used  on  a  railroad  having  no  signal  system  it  could  be 
connected  with  very  little  expense  to  a  signal  light  set 
up  temporarily  at  a  safe  stopping  distance  from  the 
embankment  or  cut  who.se  .stability  was  in  question. 

Such  a  method  of  indicating  the  movement  of  un¬ 
stable  mas.ses  would  be  particularly  desirable  in  the  case 
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DETAILS  OF  .MASS-MOVEMEXT  DETECTOR 

of  high,  new  fills  on  un.stable  ground,  deep  cuts  through 
clay,  or  embankments  saturated  by  floods  in  river  valleys. 

The  method  of  constructing  these  detectors  is  simple 
and  is  clearly  indicated  in  the  accompanying  figure. 
They  can  be  made  in  large  part  from  standard  stock 


pieces  of  commercial  hardware  or  those  made  up  at 
small  expense.  The  principle  of  operation  is  the  same 
whether  the  movable  member  is  a  suspended  rod  as  in 
the  left-hand  figure,  or  a  conducting  liquid  like  mer¬ 
cury,  in  the  right-hand  figure.  By  adjusting  the  operat¬ 
ing  arrangement  any  degree  of  sensitiveness  can  be 
obtained. 

A  Drill  Steel  Car  Convenient  for 
Crews  at  Tunnel  Heading 

JN  driving  the  Cascade  tunnel  for  the  Great  Northern 
Ry.  in  Washington  a  drill-steel  car  has  been  developed 
that  very  effectively  serves  the  requirements  of  crew.s 
at  the  tunnel  heading.  It  consists  of  a  frame  made  of 
4x4’s  with  1-in.  round  steel  bars  to  serve  as  racks  for 


DRILJ^  STEEL  CAR  READY  FOR  TUXNEL  SERVICE 

the  drill  steel.  These  bars  and  the  upright  posts  of  the 
car  are  so  placed  that  there  are  four  tiers  each  5  rack.s 
high.  There  are  also  hooks  on  the  ends  on  which  drills 
can  be  hung  and  air  hose  connections,  etc.,  are  placed 
on  top  or  slung  from  side  bracing  rods. 

The  frame  is  armored  with  strap  iron  and  is  firmly 
braced  to  withstand  the  rough  usage  attending  service 
in  the  tunnel. 

Taking  Advantage  of  Weather  Forecasts 
Aids  Construction 

By  John  M.  Weed 

Columbus,  Ohio 

Free  as  we  are  now  from  most  superstition,  w?  are 
yet,  to  a  great  extent,  dependent  on  the  state  of  the 
weather.  Fortunate  would  be  the  contractor  who  could 
lay  out  and  plan  his  work  with  a  certainty  that  so  many 
days  would  be  fair,  that  the  temperature  would  not  fall 
below  a  certain  mark  and  that  for  a  given  period  he 
would  be  free  from  the  menace  of  floods.  However, 
there  is  an  agency  available,  which,  if  put  to  use,  will 
materially  aid  the  contractor — the  local  U.  S.  Weather 
Bureau.  Here  are  statistics  on  heat  and  rainfall,  winds, 
cold  waves,  just  what  has  occurred  in  that  locality  ever 
since  the  office  was  established;  here  are  facilities  for 
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keeping  tab  on  temperature  and  air  pressure  variations. 

The  U.  S.  Weather  Bureau  is  able  to  make  reliable 
forecasts  24  to  36  hours  in  advance,  and  to  furnish 
material  for  intelligent  guesses  several  days  ahead. 
Contractors  who  know  how  to  use  the  services  of  the 
weather  man  have  found  him  one  of  their  valuable  re¬ 
sources,  and,  since  making  the  most  of  available 
resources  is  really  engineering,  such  contractors  may  be 
said  to  be  applying  so  much  more  engineering  to  their 
work. 

“I  never  undertake  any  concrete  work,”  said  one  con¬ 
tractor,  “without  first  calling  up  the  Weather  Bureau 
and  asking  what  the  forecast  is.  Never  pour  any  when 
a  cold  wave’s  coming.” 

That  man  has  the  right  idea,  but  even  he  could  plan 
his  work  more  intelligently  if  he  would  arrange  to  get 
the  service  map  which  is  published  daily  at  the  Weather 
Bureau  offices  and  which  shows  temperature  and  pres¬ 
sure  conditions.  These  maps  are  furnished  by  the  gov¬ 
ernment  for  a  trifling  sum,  and  they  enable  the  person 
who  studies  them  and  follows  the  storms  across  the 
country  to  learn  to  make  his  own  forecasts  for  his 
particular  locality  several  days  ahead  and  with  surpris¬ 
ing  accuracy. 

This  sort  of  prognostication — which  should  be  sup¬ 
plemented  and  corrected,  of  course,  by  the  dally  bulle¬ 
tins  of  the  Weather  Bureau — is  easy:  just  observe  the 
directions  which  weather  changes  usually  take  across 
the  country  and  notice  what  seems  to  be  coming.  Re¬ 
cently  for  example,  fairly  pleasant  winter  weather  pre¬ 
vailed  in  central  Ohio  and  the  forms  were  ready  to 
receive  concrete  for  a  certain  bridge  abutment.  But  the 
weather  map  showed  zero  in  Nebraska,  and  Thursday’s 
prediction  said  “much  colder  Friday  night.”  No  con¬ 
crete  was  placed,  so  when,  sure  enough,  the  mercury  did 
drop  nearly  to  zero,  the  contractor  was  free  from  worry. 

Other  examples  might  be  given  of  the  value  of  the 
weather  reports.  But  study  of  the  charts,  and  of  addi¬ 
tional  information  published  in  the  newspapers,  an¬ 
nounced  by  radio,  or  obtained  directly  by  calling  the 
Weather  Bureau,  should  enable  a  prudent  man  to  be 
ready  for  any  storm  that  comes  along  and  to  take  full 
advantage  of  propitious  days.  If  understood,  the 
weather  man  will  be  found  a  valuable  ally  of  the  con¬ 
tractor  and  engineer. 


Bridge  Repaired  by  Welding 

IN  the  double-leaf  Scherzer  rolling-lift  bascule  bridge 
which  carries  the  Baltimore  &  Ohio  Chicago  Terminal 
R.R.  over  the  Chicago  River,  breakages  have  occurred 
from  time  to  time  in  the  curved  flange  angles  of  the  heel 
or  rolling  girder,  but  the  bridge  could  not  be  left  closed 
or  open  for  a  sufficient  time  to  allow  of  cutting  out  and 
replacing  the  broken  portions  with  new  riveted  angles. 
In  this  rolling  girder  the  curved  face  has  two  heavy 
flange  or  chord  angles  riveted  to  the  web,  as  shown 
in  the  accompanying  view.  The  track  plates  which 
form  the  curved  wearing  or  rolling  surface  are  bolted 
to  the  horizontal  legs  of  the  angles.  With  the  vibra¬ 
tion  and  jar  of  operation,  cracks  developed  along  the 
root  of  these  angles.  To  remedy  this  defect,  the  breaks 
are  filled  and  the  broken  horizontal  legs  of  the  angles 
built  up  by  electric-arc  welding,  this  work  being  done 
as  trouble  develops  and  without  interfering  with  the 
operation  of  the  bridge.  By  using  the  stable-arc  pro¬ 


cess,  which  localizes  the  heat,  there  is  said  to  be  no  loos¬ 
ening  of  the  adjacent  rivets  in  the  vertical  legs  of  the 
angles. 


WELD  REPAIRS  ON  KEANGE  ANGLES 

This  rapair  work  was  done  by  the  Mitchell  Co., 
Chicago,  under  the  direction  of  H.  A.  Field,  assistant 
engineer  of  bridges,  Baltimore  &  Ohio  Chicago  Termi¬ 
nal  R.R. 

Expansion  Shim  for  Laying:  Rails 

Anew  device  to  insure  proper  joint  spacing  in 
laying  rails  is  the  Cotter  expansion  shim,  shown 
in  the  accompanying  drawing.  The  ordinary  form  of 
shim  is  an  L-shaped  steel  plate  of  proper  thickness, 
inserted  in  the  top  of  the  joint,  one  leg  lying  on  the 
rail  head  so  that  it  is  easily  seen  and  the  shim  is  not 
likely  to  be  left  in  place.  But  when  the  joint  is  bolted 
up  it  is  often  difficult  to  remove  the  shim.  The  new 
device  is  made  in  the  form  of  a  spring  cotter  and  is 
inserted  on  the  outer  side  of  the  track,  fitting  between 

n 
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THE  COTTER  RAIL-LAYING  SHIM 

the  rail  heads.  To  withdraw  it,  the  handle  of  a  wrench 
is  slipped  into  the  l-in.  ring  and  levered  against  the  rail 
head,  as  shown,  the  shim  being  thus  removed  easily, 
even  when  tightly  gripped. 

The  cotter  is  i  in.  wide  and  is  made  in  four  thick¬ 
nesses  for  different  spacings:  No.  1  is  of  J-in.  metal; 
No.  2,  A-in.,  No.  3,  A-in.  and  No.  4,  A-in.  Thus,  when 
closed  together  they  give  rail  joint  spacings  of  -i.  A,  i 
and  A  in.  respectively.  A  table  of  expansion  spacings 
has  l^en  prepared  for  use  with  this  device  in  laying 
rails  of  different  lengths.  For  the  extreme  temperature 
of  20  deg.  below  zero  a  A-in.  filler  is  used  in  addition  to 
the  thickest  shim,  while  for  high  temperatures  the  thin¬ 
nest  shim  is  used  and  is  placed  only  at  every  second  to 
eighth  rail  joint. 

The  Cotter  expansion  shim,  which  has  been  used  in 


< 


service,  is  the  invention  of  Hunter  McDonald,  Nashville, 
Tenn.,  chief  enjrineer  of  the  Nashville,  Chattanooga  & 
St.  Louis  R.R.  It  is  manufactured  by  the  American 
Nut  &  Bolt  Fastener  Co.,  Pittsburgh,  Pa. 
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Section  Headquarters  on  New  Southern 
Pacific  Line  in  Arizona 

IN  building  the  new  line  of  the  Southern  Pacific  R.R., 
recently  completed  in  Arizona,  twenty-two  sets  of  sec¬ 
tion  headquarters  were  required.  Eighteen  of  these 


Equipment  Worth  $1,000  per  Man  Employed 
on  Rush  Earth-Fill  Dam  Job 


The  Philbrook  dam,  a  rolled  earth  fill,  recently  built 
for  the  Pacific  Gas  &  Electric  Coj,  is  located  at  El. 
5,300  on  the  west  branch  of  the*.  North  .Fork  of  the 
Feather  River,  50  miles  northeast  of  Chico,  Calif.  The 
dam  is  90  ft.  high  and  its  contents  total  142,000  cu.yd. 
The  capacity  of  "the  reservoir  is. ..about  5,000  acre-ft. 
which  is  to  be  used  as  storage  for  a  "chain  of  power 
developments  below. 

In  the  con.struction  of  this  dam  it  was  found  desir¬ 
able  to  u.se  earth-moving  equipment  to  an'  unusual  ex¬ 
tent  in  order  to  complete  the  work  before  the  rainy 
season  began.  This  has  drawn  attention  to  the  job  in 
comparison  with  work  of  the  same  character  done  ten 
years  or  more  ago  and  it  is  being  pointed  out  that 
although  the  yardage  of  earth  moved  per  man  employed 
has  been  very  greatly  increased,  there  has  been  an  ad¬ 
vance  in  even  greater  ratio  in  the  value  of  equipment 
per  man.  More  than  $125,000  worth  of  equipment  wa.s 
used  on  the  Philbrook  dam  whose  entire  crew  for  two 
9-hr.  shifts,  including  cooks,  superintendent  and,  in  fact, 
all  the  crew  connected  with  the  work  in  the  field,  totaled 
125  men.  That  is,  the  equipment  was  worth  $1,000  per 
man  employed.  This  crew  moved  a  maximum  of  more 
than  3,000  cu.yd.  per  day  and  averaged  about  2,500 
cu.yd. 

The  material  of  which  the  dam  was  built  had  to  be 
moved  on  an  average  about  1,600  ft.  The  equipment 
included  two  gasoline-operated  power  shovels  with  li- 
cu.yd.  buckets;  six  trucks  of  capacities  ranging  from 
4  to  6  cu.yd.;  three  crawler  tractors,  each  hauling  two 
wagons  with  an  average  capacity  of  about  6  cu.yd.  per 
wagon,  and  four  power  scrapers  of  a  type  recently 
developed  in  the  West. 

The  two  power  shovels  were  used  to  load  the  trucks 
and  tractor  wagons  at  pits  where  the  depths  of  deposit.s 
of  suitable  material  exceeded  6  ft.  They  were  also  u.sed 
for  excavating  the  foundations  of  the  dam  including 
much  of  the  core  trench. 

Much  of  the  yardage  required  for  the  dam  needed 
only  to  be  loosened  up  in  the  borrow  pits  with  a  heavy 
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were  constructed  complete  and  ready  for  occupancy  at 
an  average  cost  of  $10,650.  This  co.st  included  one  sec¬ 
tion  foreman’s  house;  two  4-family  bunk  houses  with 
cement  floors,  tile  walls  and  an  open  central  hallway; 
one  sunshade  for  wa.shing  and  one  tool  house,  together 
with  all  incidentals  such  as  well,  li-hp.  pumping  engine, 
3,000-gal.  tank  on  30-ft.  .steel  tower,  fence.s,  etc. 

Four  sets  of  section  headquarters  which  included,  in 
addition  to  the  above,  a  signal  maintainor’s  hou.se  and 
tool  house  were  built  at  an  average  cost  of  $13,950. 


GKXKKAI.  VIEW  OK  SECTION  HEADyUAKTERS  ON  NEW  EINE  IN  ARIZONA 
Front  line  of  the  houses  is  100  ft.  from  the  muin-line  railroad.  -Foreman’s  bouses  at  right;  4-family  Mexican  houses  at  left. 
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stretcher  or  short  beam  having  rods  with  hooks  which 
engage  the  frame  of  the  car.  The  machine  is  not  self- 
ToVl  flYirl  propelling  but  is  moved  by  the  haulage  locomotive  when 

1  lU  ClUU  necessary  to  shift  it  from  place  to  place  in  the 

For  Contractor  and  Engineer  tunnel. 

- - - In  operation,  the  crane  picks  up  each  empty  muck  car 

scarifier,  after  which  it  could  be  taken  out  with  scrapers,  in  turn  from  the  incoming  track  and  swings  it  over  to 
When  delivered  into  place  on  the  dam  successive  layers  the  loading  track,  to  be  loaded  by  the  mucking  machine, 
of  material  were  compacted  with  petrolithic  rollers,  four  which  is  mounted  between  the  two  tracks.  A  very  heavy 


I'LACING  M.VTKniAI..  l.V  THE  I>HILBKOOK  DAM 
Core  trench  in  right  backgrouiui.  Each  layer  of  the  fill  was  compacted  with  the  petrolithic  tampers. 


cast-iron  frame  is  used,  so  that  the  crane  can  handle 
cars  of  50  cu.ft.  capacity  without  requiring  any  out¬ 
riggers  or  jacks  to  support  it. 


of  which  were  usually  at  work  while  material  was  being 
delivered. 

The  power  scrapers  used  on  this  job  are  of  a  type 
operated  in  connection  with  a  tractor  which  is  equipped 
with  a  generator,  belt-driven  from  the  gasoline  engine, 
for  supplying  current  to  operate  motors  on  the  scraper. 
The  man  who  drives  the  tractor  also  operates  the  scraper 
by  means  of  remote  control  switches  which  regulate  the 
angle  at  which  the  power  scraper  is  tilted  for  loading 
or  dumping,  and  also  controls  a  motor-driven  telescoping 
movement  of  the  sectional  bowl  during  loading  and 
unloading. 

These  scrapers  were  particularly  well  adapted  to 
delivering  material  from  the  nearby  borrow  pits  because 
they  could  dig,  deliver  and  spread  uniformly  to  any 
desired  depth  and  also  because,  with  the  towing  tractor, 
each  one  was  a  self-contained  unit,  not  dependent  upon 
a  shovel  or  other  additional  equipment  in  order  to  main¬ 
tain  continuous  delivery  of  material.  They  worked  suc¬ 
cessfully  in  comparatively  wet  earth. 

The  contractor  on  the  Philbrook  dam  was  the  Kaiser 
Paving  Co.,  Oakland,  Calif.  The  power  scraper  was 
developed  and  built  by  R.  G.  Le  Tourneau,  Stockton, 
Calif. 


“Cherry  Picker”  Handles  Tunnel  Muck  Cars 

A  HOME-MADE  device  known  as  the  “cherry 
picker”  is  used  for  handling  muck  cars  in  the 
8x9-ft.  pioneer  tunnel  for  the  8-mile  Cascade  Tunnel  of 
the  Great  Northern  Ry.  This  device,  shown  in  the 
accompanying  cut,  was  designed  and  built  for  this  par-  This  tunnel  construction,  described  in  Engineering 
ticular  job.  It  is  an  air-operated  crane  mounted  on  a  News-Record,  Nov.  25,  1926,  p.  858,  is  being  done  by 
base  with  wheels  traveling  on  the  24-in.  construction  A.  Guthrie  &  Co.,  Inc.,  St.  Paul,  Minn.,  under  the  direc- 
track,  compressed  air  being  taken  from  the  air  line  tion  of  J.  C.  Baxter,  vice-president,  with  R.  F.  Hoff- 
which  supplies  the  drills.  From  the  boom  is  hung  a  mark  as  general  superintendent. 


••CHERKY  PICKER”  IN  THE  CASCADE  TUNNEL, 
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News  of  the  Week 

Current  Events  in  the  Civil  Engineering  and  Contracting  Fields 


Fort  Lee  Bridge  Discussed 
by  New  York  Engineers 

Five  Papers  on  Port  Authority  Project 
Read  at  Am.  Soc.  C,  E. 

Section  Meeting 

Five  papers  dealing  with  the  bridge 
to  be  built  across  the  Hudson  River  be¬ 
tween  Fort  Washington  Point  in  New 
York  City  and  Fort  Lee,  N.  J.,  by  the 
Port  of  New  York  Authority  were  read 
at  the  meeting  of  the  New  York  Sec¬ 
tion,  American  Society  of  Civil  Engi- 
net'rs,  on  Feb.  16.  Four  of  the  papers 
were  presented  by  members  of  the  Port 
Authority  engineering  .staff.  O.  H. 
Ammann,  bridge  engineer,  described 
the  main  features  of  the  project  as  a 
whole;  Robert  A.  Lesher,  traffic  engi¬ 
neer,  outline*!  the  traffic  studies  by 
means  of  which  the  financial  feasibility 
of  the  project  was  determined;  W.  J. 
Boucher,  engineer  of  construction, 
sketched  the  triangulation  procedure; 
and  All.'Jton  Dana,  engineer  of  design, 
gave  some  of  the  data  involved  in  the 
calculations  for  the  bridge.  Following 
these  papers,  R.  S.  Buck  challenged  the 
design  as  to  a  number  of  its  major  fea¬ 
tures,  and  called  for  a  thorough  recon¬ 
sideration  and  restudy  of  the  project. 

History  of  Crossing  Projects 

.Mr.  Ammann  outlined  the  history  of 
Hudson  River  bridge  crossing  projects, 
which  goes  back  more  than  fifty  years, 
and  suggested  that  the  political  and 
economic  problems  involved  are  today 
much  greater  than  the  engineering 
problems.  The  latest  stages,  as  gen¬ 
erally  know’n,  are  that  in  1925  the 
legislatures  of  New  York  and  New 
Jersey  authorized  the  Port  Authority 
to  build  a  Hudson  River  bridge  between 
170th  and  185th  Sts.,  that  a  year  later 
the  Port  Authority  reported  the  proj¬ 
ect  feasible,  technically  and  financially, 
that  the  legislatures  then  appropriated 
$1,000,000  each  as  the  first  five  install¬ 
ments,  to  be  repaid  from  tolls,  and  that 
three  months  ago  the  Port  Authority 
authorized  a  $60,000,000  bond  issue  and 
soon  afterward  sold  the  first  $20,000,- 
000  of  this  issue  on  favorable  terms. 
The  traffic  expected  is  8,000,000  vehicles 
in  1932,  and  twice  as  much  in  1950. 
For  the  first  few  years  four  traffic 
lanes  are  likely  to  be  sufficient,  and 
thereafter  the  capacity  of  the  bridge 
may  be  increased. 

The  bridge  to  be  built  has  a  main 
span  of  3,500  ft.  and  side  spans  of  650 
ft.  each,  the  latter  determined  by  the 
nearness  of  the  Palisades  cliff  on  the 
New  Jersey  side.  The  west  anchorage 
is  made  by  means  of  tunnels  in  the 
rock,  the  east  anchorage  by  a  masonry 
anchorage  mass  founded  on  rock.  The 
New  York  tower  is  founded  on  rock 
above  w'ater,  the  New  Jersey  tower  on 
rock  at  about  100  ft.  below  water.  The 
vertical  clearance  at  mid-span  is  200  ft. 
The  suspension  system  comprises  two 
chains,  which  may  be  built  either  of 


Heavy  Seas  Damage  North 
Atlantic  Coast  Resorts 

An  unusual  moon  tide,  coupled  with 
a  storm  driving  from  a  general  north¬ 
east  direction,  did  several  million  dol¬ 
lars  worth  of  damage  to  North  Atlantic 
seacoast  resorts  and  cities,  Feb.  19  and 
20.  Greatest  damage  of  engineering  in¬ 
terest  was  sustained  at  Long  Beach, 
Long  Island,  where  a  number  of  timber 
groins  under  construction  or  just  fin¬ 
ished,  were  battered  down  or  wrenched 
apart.  These  groins  were  generally 
normal  to  the  shore  line  and  extended 
several  hundred  feet  seaward  from  high 
tide  line.  They  were  built  of  oak  piles 
set  on  4-ft.  centers  with  3xl0-in. 
dressed  and  treated  timbers  for  filling. 
Pieces  of  6x8-in.  timber  were  bolted 
through  the  piles  at  the  top.  Piles  had 
an  average  penetration  of  18  ft.  A 
group  of  houses  also  was  undermined 
by  the  heavy  sea  and  toppled  over. 

Losses  along  the  Jersey  beach  were 
relatively  slight.  About  200  ft.  of 
Ocean  Boulevard  at  Monmouth  Beach 
were  undermined;  and  one  house  each 
at  North  Long  Branch  and  Seabright 
were  lost.  The  principal  damage  was 
to  light  bulkheads  and  boardwalks  in 
front  of  summer  residences. 

The  damage  at  Coney  Island  was 
slight,  and  that  at  two  principal  Staten 
Islanct  beaches  consisted  in  loss  of 
numerous  small  summer  and  year- 
around  bungalows. 

Details  of  the  structural  damage  will 
be  included  in  a  later  issue. 


eyebars  or  of  wire  cables,  whichever 
proves  cheapest  in  competitive  bidding. 
The  stiffening  truss  is  below  the  cables, 
and  is  of  very  shallow  depth,  being  in¬ 
tended  for  local  distribution  only. 

In  the  first  stage  of  construction, 
when  only  part  of  the  floor  width  would 
be  constructed,  the  stiffening  trusses 
would  not  be,  erected;  they  would  be 
placed  as  part  of  the  second  or  com¬ 
pleting  stage  of  construction.  ITie 
cables  are  also  arranged  for  two-stage 
construction.  In  the  case  of  wire 
cables,  there  would  be  on  each  side  two 
cables  of  37-in.  diameter,  the  lower  to 
be  built  in  the  first  stage  and  the  upper 
in  the  second  stage;  in  the  case  of  eye- 
bars  there  would  be  on  each  side  eight 
chains  of  twelve  bars  each,  the  four 
lower  chains  to  be  built  in  the  first 
stage. 

The  towers,  which  are  about  650  ft. 
high,  are  designed  as  braced  steel 
towers  with  concrete  encasement  of  the 
steel  to  form  a  masonry-faced  concrete 
shell.  The  flexibility  of  these  towers 
would  be  sufficient  for  the  necessary 
cable  movement,  which  in  view  of  the 
short  land  spans  would  not  exceed  10 
in.  horizontal  movement  at  the  top. 

Figures  given  by  Mr.  Dana  include 
the  following:  The  load  on  the  top  of 
each  tower  in  final  stage  would  be 
280,000,000  lb.  and  the  load  just  above 


Rain  Causes  Heavy  Damaj^e 
in  California 

Storm  Loss  in  Los  Angeles  County 

May  Reach  $1,000,00(1 — Colorado 
in  Flood 

Heavy  rains  all  along  the  California 
coast  that  continued  for  several  days 
culminated  on  Feb.  15  and  16  in  floods 
of  serious  proportions,  particularly  in 
southern  California. 

Near  Whittier  a  railroad  bridge 
across  Puente  Creek  went  down  under 
the  weight  of  a  Union  Pacific  passenger 
train,  killing  the  locomotive  driver. 
This  bridge  is  a  150-ft.  steel  truss  with 
two  60-ft.  girder  approach  spans. 

Telegrams  received  Feb.  22  from  Lo.s 
Angeles  reported  no  damage  to  city’s 
new  concrete  bridges  or  other  import¬ 
ant  structures,  although  two  or  three 
old  timber  bridges  on  Los  Angeles 
River  went  out  as  did  50  ft.  of  Glendale 
Boulevard  bridge.  No  permanent  street 
pavements  were  destroyed.  The  Pacific 
Electric  Ry.  lost  its  Los  Angeles  River 
bridge  on  the  Glendale  line.  All  county 
flood  control  dams  and  channels  were 
reported  in  good  condition.  There  was 
much  damage  to  residences  by  the 
inundation  of  about  eighty  city  blocks 
in  lowlands,  some  of  which  had  no 
levee  protection;  also  much  damage  to 
old  county  bridges  and  state  highways, 
due  to  landslides  and  swollen  streams. 
It  is  estimated  that  the  storm  damage 
in  Los  Angeles  County  may  reach 
$1,000,000. 

•A  telegram  to  this  journal  from  the 
San  Diego  city  manager  reported  that 
washouts  destroyed  about  500  ft.  of 
concrete  flume  below  Hodges  Dam  and 
800  ft.  of  18-in.  wood-stave  pipe  near 
Delmar.  However,  the  total  damage  to 
San  Diego  property  was  estimated 
under  $40,000.  No  damage  was  sus¬ 
tained  by  the  Otay  pipe  line  or  by  any 
of  the  dams  and  all  city  reservoirs  are 
now  filled,  giving  the  city  five  years’ 
water  supply  without  more  rain. 

Telegrams  from  Yuma  reported  that 
on  Feb.  21  the  Colorado  River  flow 
reached  a  maximum  of  100,000  sec.-ft. 
and  the  entire  river  was  passing 
through  the  unrepaired  1926  break  in 
the  levee  seven  miles  below  the  head  of 
the  Pescadero  Cut.  On  the  afternoon 
of  Feb.  21  the  river  was  falling  and  the 
crest  of  the  flood  had  passed. 

In  Southern  Oregon  landslides  inci¬ 
dental  to  the  highest  floods  in  thirty 
years  blockaded  the  main  line  of  the 
Southern  Pacific  R.R.  and  it  was  still 
unopened  on  Feb.  22.  However,  no 
serious  storm  damage  to  important 
structures  was  reported  anywhere  on 
the  Southern  Pacific  system. 


the  tower  base  620,000,000  lb.  The 
rock  pressure  would  amount  to  24  tons 
per  square  foot,  or  with  tower  bending 
about  33  tons  per  square  foot.  The 
bridge  has  a  ratio  of  live-load  to  dead- 
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load  equal  to  16  per  cent,  as  against 
46  per  cent  for  the  recently  completed 
Delaware  River  bridge.  The  bridge 
is  stiff  enough  due  to  the  weight  of 
cables  and  floor  to  require  no  stiffening 
truss  for  damping  the  major  motions 
of  cables  and  towers;  the  truss  is  pro¬ 
vided  only  to  limit  local  kinking.  The 
lateral  truss  is  proportioned  with  due 
regard  to  the  lateral  effect  of  the  cable 
deflection,  and  it  is  found  that  the  truss 
movement  is  only  one-eighth  the  simple 
beam  moment. 

Major  Buck,  taking  the  negative  of 
the  argument,  urged  that  the  engineers’ 
attitude  of  mind  that  there  are  no  un¬ 
usual  engineering  or  construction  prob¬ 
lems  might  impede  the  success  of  the 
undertaking.  He  also  argued  that  the 
case  is  one  where  the  value  of  competi¬ 
tive  designs  by  various  engineers 
should  be  taken  advantage  of.  He  ex¬ 
pressed  the  belief  that  the  design  re¬ 
quires  more  consideration,  and  sug¬ 
gested  that  the  urge  to  make  progress 
toward  the  bond  selling  and  contract 
letting  stage  might  have  hurried  the 
woik.  In  particular,  he  suggested  that 
more  openminded  consideration  should 
be  given  to  the  following  elements:  (1) 
The  question  of  stage  construction,  sub¬ 
sequent  enlargement  as  here  propo.sed 
having  never  been  done  before;  (2) 
the  length  of  the  land  spans  with 
a  view  to  lengthening  the  New  York 
land  span  in  order  to  economize  in  ap¬ 
proach  and  avoid  blocking  city  streets; 
(3)  placing  the  bridge  roadway  on  a 
grade  upward  from  the  New  York  to 
the  New  Jersey  end,  rather  than  aim¬ 
ing  at  perfect  symmetry;  (4)  using  a 
shorter  panel  length  between  sus¬ 
penders  than  60  ft.;  (5)  the  use  of 
wire  cables  in  place  of  chains,  which 
latter  appeared  to  have  been  given 
most  favorable  consideration  in  the  de¬ 
sign,  although  wire  cables  have  con- 
siderabl3'  less  of  the  experimental  in 
their  construction  than  do  chains,  are 
more  perfect  in  their  stress  distribu¬ 
tion,  and  are  more  permanent,  besides 
being  less  subject  to  temperature  varia¬ 
tions  and  of  more  thoroughly  assured 
quality  in  view  of  the  test  of  metal 
quality  which  is  furnished  by  the  wire 
drawing  process;  (6)  the  design  of  the 
towers,  which  in  the  composite  form 
proposed  involves  excessive  load  and 
cost  and  various  structural  uncertain¬ 
ties,  as  compared  with  steel  towers  of 
the  Manhattan  bridge  type.  Major 
Buck  argued  that  honest  masonry  is 
impracticable  for  these  towers  and 
pseudo  masonry  is  out  of  place  both 
esthetically  and  structurally. 

There  was  little  opportunity  for  fur¬ 
ther  discussion  on  account  of  the  late¬ 
ness  of  the  hour.  Harold  M.  Lewis 
brought  out  that  the  studies  of  the 
Regional  Plan  Commission  closely  check 
the  estimates  of  expected  traffic  made 
by  the  Port  Authority  engineers.  The 
Regional  Plan  Commission  is  strongly 
in  favor  of  a  bridge  at  the  Fort  Lee 
site,  not  merely  because  of  present  traf¬ 
fic  needs,  but  even  more  because  of  its 
important  relation  to  the  future  de¬ 
velopment  of  the  region.  The  traffic 
volume  on  all  the  routes  to  the  north 
and  east  of  the  city  will  in  50  years  be 
so  great  that  a  cross-river  link  in  the 
Fort  Lee  neighborhood  will  be  a  vital 
necessity  in  moving  this  traffic. 


Atlantic  States  Highway 
Officials  Meet 

Nearly  2,000  Members  and  Visitors 
Discuss  Three- Day  Tech¬ 
nical  Program 

En/jinecring  Xrus-Errord  Report 

Approximately  2,000  highway  offi¬ 
cials  and  employees  and  men  connected 
with  highway  industries,  met  la.st  week 
in  Atlantic  City,  at  the  convention  of 
the  Association  of  Highway  Officials  of 
the  North  Atlantic  States.  The  actual 
registration  was  between  1,400  and 
1,500  and  there  were  perhaps  half  a 
thousand  more  who  as  guests  and  vis¬ 
itors  did  not  formally  register.  The 
representation  was  unusual,  of  all 
classes  and  ranks  of  men  engaged  in 
public  road  work.  The  heads  of  depart¬ 
ments  of  one  state  had  brought  to  the 
meeting  virtually  every  engineering 
employee  from  inspector  to  chief  engi¬ 
neer  and  commissioner.  Fewer  num¬ 
bers  came  from  other  states  of  the 
association  but  the  range  in  rank  was 
as  gr^t.  County  and  township  road 
officials  were  numerously  represented. 

In  general  the  attendance  at  sessions 
ranged  from  300  to  600. 

There  were  five  sessions,  three  of 
which  were  taken  up  chiefly  with  papers 
and  discussions  on  traffic  surveys,  traf¬ 
fic  regulation  and  location  economics 
as  affected  by  traffic.  Two  sessions 
were,  in  substance,  experience  meet¬ 
ings,  one  on  concrete  pavement  ex¬ 
perience  and  practice  and  one  on  out¬ 
standing  projects  or  problems,  in  which 
each  state  in  the  association'  contributed 
its  item  of  discussion. 

Traffic  Problems 

Enormous  turnover  in  managerial 
personnel  such  as  occurs  almost  every 
two  years  in  state  highway  depart¬ 
ments  would  never  be  tolerated  by  pri¬ 
vate  industry,  J.  G.  McKay,  chief  of 
the  division  of  highway  economics  and 
transport,  of  the  U.  S.  Bureau  of  Pub¬ 
lic  Roads,  told  the  convention.  He  said 
that  the  frequent  changes  in  the  man¬ 
agement  resulted  in  a  disruption  of  the 
work  in  the  highway  department  and 
recommended  the  establishment  of  a 
definite  plan  of  highway  improvement 
extending  over  a  period  of  years  and 
approved  by  the  legislature  of  the  re¬ 
spective  states  as  a  legal  plan.  Mr. 
McKay  declared  that  in  the  last  few 
years  highway  transportation  has 
grown  from  a  position  of  comparative 
unimportance  to  a  position  of  first  rank 
in  the  national  scheme  of  transporta¬ 
tion,  and  that  a  thorough  knowledge 
of  future  traffic  requirements  was  of 
utmost  importance  to  every  highway 
department. 

A  highway  department,  he  said,  with¬ 
out  a  thorough  knowledge  of  present 
and  expected  future  traffic  on  its  high¬ 
ways  is  like  a  ship  without  a  compass. 
There  is  no  fundamental  difference  in 
principle  between  the  public  business 
of  developing  systems  of  highways,  and 
private  enterprise  engaged  in  produc¬ 
ing  commodities,  or  in  the  performance 
of  services.  The  history  of  modern  de¬ 
velopment  and  expansion  of  industries 
is  largely  a  development' based  upon  a 
careful  analysis  of  the  demand  for 


products  by  present  and  potential  con¬ 
sumers  in  a  given  area.  The  same 
basic  economic  and  engineering  prin¬ 
ciples  of  management  that  exert  such 
a  controlling  influence  in  the  field  of 
private  business  should  govern  the  pub¬ 
lic  business  of  pro<luction  in  the  high¬ 
way  field. 

The  location  and  improvement,  or 
lack  of  improvement  of  a  given  area, 
Mr.  McKay  said,  is  of  vital  importance 
not  only  to  the  traffic  of  the  immediate 
area  but  also  to  the  traffic  of  larger 
areas.  Therefore,  the  development  of 
a  system  of  highways  should  not  be 
judged  in  miles  and  types  of  highways 
constructed  each  year,  but  considered 
in  terms  of  the  movement  of  peoples 
and  goods. 

The  major  probk>m  confronting  a 
highway  department  should  not  be  one 
of  the  particular  type  of  materials  to 
use,  but  rather  whether  to  build  or  no 
and  how  much  highway  service  should 
be  furnished  in  a  given  area.  Upon 
the  proper  solution  of  this  problem  de¬ 
pend  the  well-being  and  progre.ss  of 
the  people.  Considering  the  improve¬ 
ment  of  highways  from  this  point  of 
view,  there  can  be  no  question  concern¬ 
ing  the  necessity  of  developing  sound 
plans  for  highway  improvement  over  a 
period  of  years  in  the  several  states, 
and  of  providing  the  necessary  money 
to  carry  out  economically  the  proposed 
plan  of  improvement. 

Applied  to  the  public  business  in  a 
state,  responsible  for  developing  a  con¬ 
nected  system  of  improved  highw-ays, 
Mr.  McKay  said  the  first  basic  prin¬ 
ciple  of  production  management  is  that 
the  various  sections  of  the  highway 
.system  selected  for  improvement  should 
be  based  upon  present  and  expected 
future  traffic  demands.  The  second 
principle  was  that  of  the  budget.  Two 
important  factors  should  be  taken  into 
consideration  in  determining  the 
budget.  First,  the  amount  of  money 
required  to  complete  the  improvement, 
and  second,  the  apportionment  of  the 
cost  among  those  who  benefit  by  the 
improvement. 

Automatic  traffic  signal  lights  were 
assailed  by  John  A.  MacDonald,  com¬ 
missioner  of  highways  of  Connecticut, 
as  “the  most  objectionable  impediment 
to  traffic”  that  traffic  engineers  have  to 
contend  with.  Mr.  MacDonald  said  that 
a  little  over  two  years  ago  the  traffic 
doctors  believed  they  had  ■found  a  rem¬ 
edy  for  “the  disease  of  congestion”  in 
the  so-called  “stop-and-go”  light,  but 
in  reality  they  have  serve<l  to  “make 
the  disease  worse  than  it  was  before.” 

Mr.  MacDonald  declared  that  he  be¬ 
lieved  the  first  and  major  move  in 
traffic  regulation  is  to  do  aWay  with  a 
certain  portion  of  traffic  lights  and  to 
revert  to  the  use  of  traffic  policemen. 

The  speaker  further  declared  that  the 
basic  difficulties  in  traffic  regulation  lie 
in  the  fact  that  regulations  are  devised 
to  make  the  unruly  driver  behave,  and 
as  a  result  a  bigger  class  of  good 
drivers  are  penalized  by  numerous  re¬ 
strictions.  He  urged  fewer  regulations 
and  more  drastic  punishment  for  viola¬ 
tions. 

Tnis  part  of  the  program  closed  with 
a  notable  paper  by  Fred  Lavis  on  an 
economic  theory  of  highway  location 
(Continued  on  p.  339) 
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Moffat  Tunnel  Water  Bore 
Holed  Through 

Prewdent  Coolidjse  Presses  Key  to 
Fire  Final  Round  of 
24  Shots 

The  pioneer  bore  of  the  Moffat  Tun¬ 
nel  was  holed  through  at  8:10  p.m. 
Friday,  Feb.  18  when  Pl-esident  Coolidge 
pressed  the  telegraph  key  which  fired 
the  final  round  of  24  shots.  The  report 
was  broadcast  from  Cros.scut  13.  On 
Saturday  construction  tracks  were  con¬ 
nected  between  the  east  and  west  por¬ 
tals  and  natural  ventilation  secured 
through  the  pioneer  or  water  tunnel. 
The  railroad  tunnel  (main  tunnel) 
headings  had  1,765  ft.  to  go,  and  the 
enlargement  to  full  section  was  incom- 


Thomas  J.  Skillman,  New  Chief 
Engineer  of  Pennsylvania  R.R. 


Thomas  J.  Skillman,  whose  promo-  civil  Engineers  Meet  for  Discussio, 
tion  to  be  chief  engineer  of  the  Penn-  Local  and  General 

sylvania  Railroad  System  was  an-  Engineering  Subjects 

_ _ _  nounced  in  E  n  gi- 

I  neerivg  News-Rec-  (.Engineering  Netoa-Record  Etaff  Report) 

I  ord,  Feb.  3,  p.  210,  Members  of  the  Connecticut  Society 
was  born  at  Tren-  of  Civil  Engineers  to  the  number  of 
ton,  N.  J.,  on  Nov.  about  200  met  at  New  Haven,  Conn., 
6,  1876,  and  gradu-  Feb.  15-16  for  the  43d  annual  meeting 
ated  from  Princeton  of  the  .society.  As  at  last  year’s  meet- 
University  in  1898  ing,  the  lecture  rooms  of  engineering 
as  a  civil  engineer,  laboratories  at  Yale  University  were 
After  an  enlistment  put  at  the  disposal  of  the  society  to  the 
of  approximately  great  convenience  of  the  speakers  as 
nine  months  with  the  well  as  of  the  members. 

;er  Engineers  in  the  Tuesday  morning  was  devoted  to  so- 
War,  he  entered  the  ciety  business,  reports  and  election  of 
insylvania  R.R.  as  a  new  officers.  Vincent  B.  Clarke  of 
larch,  1899.  Ansonia,  was  elected  president,  and 

allowing  year  he  was  George  E.  Hamlin  of  Hartford  and  E.  I. 
e  engineer  corps  in  Rudd,  vice-presidents.  Clarence  M. 
‘ack  elevation  work  Blair  was  re-elected  secretary  and 


Connecticut  Engineers  Hold 
Two-Day  Session 


headings  had  1,765  ft.  to  go,  and  the  first  U.  S.  Volunteer  Engineers  in  the 
enlargement  to  full  section  was  incom-  Spanish-American  War,  he  entered  the 
plete  for  5  523  ft.  at  the  time  of  holing  service  of  the  Pennsylvania  R.R.  as  a 
through  the  water  tunnel.  The  con-  blueprint  boy  in  March,  1899. 


tract  calls  for  completion  July  20,  1927.  in  May  of  the  following  year  he  was 
Ground  was  broken  on  Sept.  20,  1923,  transferred  to  the  engineer  corps  in 
by  the  Moffat  Tunnel  Commis.«ion.  The  charge  of  the  track  elevation  work 
tunnel  is  6.1  miles  long  and  thus  is  the  through  Newark,  N.  J.  In  April,  1902, 
longest  railroad  tunnel  on  the  American  he  was  transferred  as  transitman  to 
continent.  The  pioneer  or  advance  the  office  of  the  principal  assistant  en- 
heading,  8x8  ft.  in  section,  is  parallel  gineer  at  Altoona,  Pa.,  and  in  February 


to  and  75  ft.  south  of  the  16x24-ft.  rail¬ 
road  tunnel  and  will  be  connected  to 
it  by  20  crosscuts.  The  east  portal  is 
in  solid  granite  and  gneiss,  but  the 
west  portal  goes  through  more  than 
2  miles  of  soft  rock,  shattered  gneiss 
and  schist,  which  delayed  the  work, 
made  necessary  more  and  heavier  tim¬ 
bering  than  was  expected  and  greatly 
increased  the  cost,  which  wdll  exceed 
$12,500,000  or  more  than  twice  the  ad¬ 
vance  estimate. 

The  work  is  financed  by  bonds  se- 


through  Newark,  N.  J.  In  April,  1902,  treasurer.  J.  P.  Wadhams,  retiring 
he  was  transferred  as  transitman  to  president,  and  H.  J.  Tippet  were  added 
the  office  of  the  principal  assistant  en-  to  the  list  of  directors, 
gineer  at  Altoona,  Pa.,  and  in  February  The  afternoon  session  was  given  over 
of  the  following  year  was  promoted  to  to  a  paper  on  X-ray  investigations 
be  assistant  supervisor  of  the  Tyrone  upon  the  .structure  of  engineering  ma- 


division  at  Tyrone,  Pa.  The  following  terial  by  Prof.  George  L.  Clarke,  divi- 
year  he  was  transferred  to  the  Phila-  sional  director,  research  laboratory  of 
delphia  division  and  in  August,  1905,  applied  chemistry  at  Massachusetts  In- 
was  promoted  to  be  supervisor  of  the  stitute  of  Technology,  and  informal 
Pittsburgh  division  at  Uniontown,  Pa.,  discussions  of  the  New  Haven  sewage 
in  charge  of  the  lower  end  of  the  south-  disposal  problem  by  George  W.  Fuller 
west  branches.  Four  years  later  he  of  New  York.  Mr.  Fuller  stated  that 
was  transferred  as  supervi.sor  on  the  he  was  handicapped  in  what  he  had  to 


Monongahela  division  at  Dravosburg, 
and  in  November  of  the  same  year. 


say  by  the  fact  that  the  report  of  hi.- 
firm  to  the  city  of  New  Haven  on  the 


1909,  was  transferred  to  New  York  as  subject  of  its  sewage  disposal  prob- 


cured  by  the  Moffat  Funnel  Improve-  supervi.sor  in  charge  of  track  construe-  lems  had  not  been  formally  presented 


ment  District,  comprising  Denver,  tion  on  the  Pennsylvania  Tunnel  &  He  added,  howev( 
Grand,  Moffat,  Routt  and  portions  of  Terminal  R.R.  that  his  firm  wa 

Eagle,  Gilpin,  Boulder,  Adams  and  On  June  16,  1913,  Mr.  Skillman  was  mentation  to  rem 
Jefferson  Counties.  The  commission  appointed  division  engineer  of  the  New  of  the  effluent,  a 
has  leased  the  railroad  tunnel  to  the  York,  Philadelphia  &  Norfolk  R.R.,  taken  to  sea  for 
Denver  &  Salt  Lake  R.R.  Co.  with  headquarters  at  Cape  Charles,  Profes.sor  Clarl 

The  Moffat  Tunnel  is  50  mi.  west  of  Va.  In  December,  1914,  he  icas  trans-  talk  on  the  use  oi 
Denver  and  pierces  the  Continental  ferred  to  the  West  Jersey  &  Seashore  the  crystalline 
Divide  3  mi.  north  of  James  Peak  at  an  R.R.  and  Camden  terminal  division  at  structure  of  engi 
elevation  at  the  tunnel  apex  of  9,242  Camden,  N.  J.,  as  division  engineer  and  .showed  that  in  > 
ft.  It  will  eliminate  30  mi.  of  4  per  in  April,  1917,  he  returned  to  the  X-ray  went  so 
cent  grade  over  the  Divide,  and  with  Monongahela  division  as  division  engi-  structure  than  t 
the  proposed  Dotsero  Cutoff  will  neer,  Pittsburgh.  In  July  of  the  same  was  possible  to  i 
shorten  the  distance  between  Denver  year  he  entered  the  office  of  the  gen-  ence  in  the  arran 
and  Salt  Lake  City  by  173  mi.  eral  superintendent  of  the  New  Jersey  which  was  not 

W.  P.  Robinson  is  president  of  the  division  at  New  York  with  special  scope,  and  that 
Moffat  Tunnel  Commission  and  George  duties  in  connection  with  the  study  of  possible  to  deter 
Lewis  is  general  manager.  C.  A.  terminal  development  at  New  York,  strains  exi.«ted 
Betts  is  office  engineer  and  in  charge  On  Oct.  1,  1917,  he  was  promoted  to  be  great  importance 
of  surveys,  B.  G.  Coy  is  re.sident  engi-  division  engineer  of  the  New  York  At  the  annual 
neer  at  the  east  portal,  and  J.  F.  Cohig  division  at  Jersey  City  and  on  Nov.  10,  day  evening,  Ge 
resident  engineer  at  the  west  portal.  1919,  was  made  principal  assistant  en-  president  of  the 
The  contractor  is  Hitchcock  &  Tink-  gineer.  Eastern  Pennsylvania  division,  Co.,  and  Col.  L 
ler,  Inc.  at  Altoona,  which  position  he  retained  commercial  air  ti 

under  the  United  States  Railroad  Ad-  Wednesday  mi 
Bill  ProDOSes  $12,000,000  for  ministration  and  until  the  termination  in  part  to  a  bu 


ferred  to  the  West  Jersey  &  Seashore  the  crystalline  arrangement  of  the 


He  added,  however,  that  he  could  state 
that  his  firm  was  recommending  sedi¬ 
mentation  to  remove  solid,  chlorination 
of  the  effluent,  and  that  the  sludge  be 
taken  to  sea  for  disposal. 

Professor  Clarke  gave  an  informative 
talk  on  the  use  of  X-ray  in  determining 


R.R.  and  Camden  terminal  division  at 
Camden,  N.  J.,  as  division  engineer  and 
in  April,  1917,  he  returned  to  the 
Monongahela  division  as  division  engi¬ 
neer,  Pittsburgh.  In  July  of  the  same 


structure  of  engineering  materials  and 
.showed  that  in  a  study  of  metals  the 
X-ray  went  so  much  deeper  into  the 
structure  than  the  microscope  that  it 
was  possible  to  show  a  distinct  differ- 


year  he  entered  the  office  of  the  gen-  ence  in  the  arrangement  of  the  crystals 


eral  superintendent  of  the  New  Jersey 
division  at  New  York  with  special 


which  was  not  shown  by  the  micro¬ 
scope,  and  that  by  this  means  it  was 


duties  in  connection  with  the  study  of  possible  to  determine  whether  internal 


terminal  development  at  New  York. 
On  Oct.  1,  1917,  he  was  promoted  to  be 
division  engineer  of  the  New  York 


strains  existed  and  other  matters  of 
great  importance  in  such  materials. 

At  the  annual  banquet  held  on  Tues- 


division  at  Jersey  City  and  on  Nov.  10,  day  evening.  General  John  F.  O’Ryan. 
1919,  was  made  principal  assistant  en-  president  of  the  Colonial  Air  Transport 


Bill  Proposes  $12,000,000  for 
Montreal  Harbor 


Co.,  and  Col.  L.  F.  Homer  spoke  on 
commercial  air  transportation. 

Wednesday  morning  was  given  over 
in  part  to  a  business  meeting  and  in 


of  federal  control  in  March,  1920,  part  to  the  presentation  of  three  pa- 
when  he  was  appointed  chief  engineer  pers,  one  on  modern  bridge  erection  by 


A  bill  has  been  introduced  in  the  of  maintenance-of-way,  northwestern 


Canadian  Hou.se  of  Commons,  provid¬ 
ing  for  an  expenditure  of  $12,000,000 
on  the  Montreal  harbor.  The  money  is 
to  be  spent  as  follows:  Dredging, 
$800,000;  wharves,  piers  and  basins, 
$■>,400,000;  plant  and  equipment,  $155,- 
000;  shops  and  buildings,  $322,000; 


region,  with  headquarters  at  Chicago. 


William  G.  Grove  of  the  American 
Bridge  Co.,  which  included  a  descrip- 


Upon  the  consolidation  of  the  north-  tion  of  the  erection  method  used  in  the 
western  and  southwestern  regions  in  eye-bar  suspension  bridge  at  Florian- 
June,  1920,  Mr.  Skillman  became  opolis,  Brazil;  one  by  Caleb  Mills  Sa- 


chief  engineer  of  maintenance-of-way, 
western  region,  and  on  April  1,  1926, 


ville,  manager  and  chief  engineer. 
Board  of  Water  Commissioners,  Hart- 


he  was  promoted  to  the  newly-created  ford.  Conn.,  on  the  future  water  supply 


rails  and  electrification,  $1,342,000;  position  of  a.ssistant  chief  engineer  with  of  the  cities  of  Connecticut,  and  a 


permanent  sheds,  $300,000;  grain  ele¬ 
vators,  $3,155,000;  also  a  total  of 
$142,000  for  small  harbor  works. 


headquarters  at  Chicago,  Ill.  He  was 


‘Investment 


transferred  to  the  Long  Lsland  Railroad  Present  Values;  Coifflicting  Basis  for 
Co.  on  July  6,  1926,  as  chief  engineer.  Return  to  Public  Service  Corporations,” 
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by  Winthrop  M.  Daniels,  Thomas  De- 
Witt  Cuyler  Processor  of  Transporta¬ 
tion,  Yale  University.  Mr.  Saville 
stated  that  while  there  was  sufficient 
water  for  the  next  .50  years  from  up¬ 
land  and  underground  sources  in  Con¬ 
necticut,  yet  the  method  of  acquiring 
and  controlling  such  sources  was  so  un¬ 
systematic  that  he  recommended  state 
regulation  by  a  special  commission 
whose  chief  duty  should  be  to  allocate 
such  water-gathering  ground  to  the  va¬ 
rious  communities. 

At  the  business  meeting  the  Society 
took  steps  to  favor  the  passage  of  the 
.'tate  re-survey  bill  which  is  now  before 
the  legislature.  The  bill  calls  for  the 
complete  re-survey  of  the  state  of  Con¬ 
necticut  in  co-operation  with  the  U.  S. 
Geological  Survey,  the  work  to  be  com¬ 
pleted  in  five  years.  The  new  map  will 
be  on  a  scale  of  2  in.  to  the  mile  and 
will  be  the  first  state  map  to  be  done 
upon  this  larger  scale. 


.\tlantic  States  Highway  Officials 

{Concluded  from  p.  337) 
developed  on  the  basis  long  known  to 
railway  location  engineers. 

In  a  report  on  observations  on  con¬ 
crete  pavement  under  various  specifica¬ 
tions  and  conditions  imposed  by  the 
North  Atlantic  States,  J.  S.  Bixby, 
division  engineer.  New  York  State 
Bureau  of  Highways,  discussed  a  crack 
and  corner  break  survey  of  some  2,i>00 
miles  of  concrete  roads  in  New  York, 
New  Jersey,  Delaware  and  the  New 
England  states.  This  report  had  many 
charts  and  some  of  these  with  a  precise 
.statement  of  conclusions  will  be  sum¬ 
marized  in  a  succeeding  issue.  In  di.s- 
cussion  C.  D.  Buck  of  Delaware,  spoke 
of  cross-joints  and  took  the  position 
that  the  fewer  there  were  of  them  the 
better.  In  Delaware  they  were  placed 
only  at  the  end  of  a  day’s  run.  The 
way  to  avoid  cross  cracking  he  said, 
was  to  build  a  precise  subgrade.  W.  M. 
Achison,  New  York,  spoke  particularly 
of  the  influence  of  materials  on  crack¬ 
ing,  corner  breaking  and  scaling.  He 
stressed  exactness  and  strictness  in  ac¬ 
cepting  sand  and  aggregate.  Sand,  he 
said,  was  the  critical  material  and 
cau.sed  mo.st  trouble.  Scaling  he  con- 
.sidered  came  mostly  from  excessive 
working  of  the  surface  in  finishing  the 
road  and  therefore  gravel  concrete, 
needing  less  working,  frequently  de¬ 
veloped  less  scaling.  In  this  connection 
the  report  later  by  H.  E.  Breed  on  the 
Syracuse  test  road  was  largely  a  survey 
of  cracks  and  corner  break.s.  It  was 
too  soon,  considered  Prof.  Breed  to  draw 
fine  conclusions  but  it  seemed  indicated 
that  in  resurfacing  old  concrete  there 
was  hazard  in  using  less  than  a  4-in. 
topping. 

Among  the  outstanding  state  projects 
cited  were  the  vehicular  tunnel  road 
through  Jersey  City,  the  topping  and 
widening  of  the  Boston  Post  Road,  sand 
asphalt  roads  in  Delaware,  tar  treated 
ejavel  roads  in  Maine.  All  of  these 
nave  been  described  in  Engineering 
News'Reeord.  The  meeting  closed  with 
an  interesting  paper  by  Paul  D.  Sar¬ 
gent.  Maine,  reporting  the  experience 
of  the  American  delegates  to  the  1926 
international  road  congpress  which  was 
herd  at  Milan,  Italy. 


Personal  Notes 


Patrick  Quilty  has  been  appointed 
borough  engineer  of  Manhattan,  New 
York  City,  to  succeed  John  W.  McKay, 
who  has  recently  become  deputy  chief 
engineer  of  the  Department  of  Water 
Supply,  Gas  &  Electricity  of  the  same 
city.  Mr.  Quilty  has  served  New  York 
City  in  various  engineering  capacities 
since  1904,  when  he  began  work  as 
rodman  in  the  Borough  of  Richmond. 
From  1906  to  1920  he  served  on  the 
construction  of  high-pressure  and  low- 
pressure  water  mains.  From  1920  to 
1924  he  was  engineer  of  the  Bureau  of 
Subway  Conduit  Construction,  New 
York  City,  and  since  1925  he  has  been 
supervising  construction  engineer  of 
water  mains.  Borough  of  the  Bronx. 

G.  D.  Eddy,  formerly  with  the  presi¬ 
dent’s  conference  committee  of  Chicago, 
has  been  appointed  valuation  engineer 
of  the  St.  Louis-San  Franci.sco  Ry.  to 
succeed  C.  B.  SPENCER,  who  resflgned 
after  twenty-five  years  of  service  with 
the  Frisco  System.  Mr.  Eddy,  a  native 
of  Canada,  was  educate^  at  Malone 
Academy,  Malone,  N.  Y.  He  began  his 
railroad  career  as  a  rodman  for  the 
New  York  &  Ottawa  R.R.  in  1897.  In 
1898  he  became  assistant  engineer  for 
the  Muscatine  North  and  South  Ry.  Co. 
Subsequently  he  served  several  rail¬ 
roads  in  engineering  capacities  until  he 
joined  the  Northern  Pacific.  In  1919 
he  became  valuation  engineer  for  the 
Great  Northern. 

W.  C.  Record  has  resigned  as  city 
engineer  of  Fullerton,  Cal. 

Harry  Scoville,  city  manager  of 
Monrovia,  Cal.,  has  resigned.  He  was 
president  of  the  city  manager’s  section 
of  the  California  League  of  Munici¬ 
palities. 

Alfred  M.  Lund,  Little  Rock,  Ark., 
announces  the  formation  of  the  Lund 
Engineering  Co.,  successor  of  Alfred 
M.  Lund,  civil  engineer,  with  the  fol¬ 
lowing  personnel:  Alfred  M.  Lund, 
president,  George  E.  Garanfio,  vice- 
president,  C.  Ben  Hoech,  field  engineer. 

John  A.  Whiting,  state  engineer  of 
Wyoming,  has  been  appointed  by  Gov¬ 
ernor  Emerson  to  act  also  as  interstate 
streams  commissioner,  succeeding  S.  G. 
Hopkins,  resigned,  in  interstate  con¬ 
ferences  on  the  distribution  of  the 
waters  of  the  North  Platte  River  be¬ 
tween  the  states  of  Colorado,  Nebraska 
and  Wyoming. 

Warren  E.  Hicks,  of  Warren,  Ark., 
has  been  made  resident  engineer  for  the 
Arkansas  State  Highway  Department, 
with  headquarters  at  Harrison,  Ark. 

Wendell  P.  Brown  of  Cleveland  has 
been  selected  by  the  board  of  commis¬ 
sioners  of  Lorain  County  to  act  as  con¬ 
sulting  engineer  in  connection  with  the 
erection  of  the  memorial  bridge  over 
Black  River  in  Lorain.  The  improve¬ 
ment  will  cost  more  than  $2,000,000. 

James  L.  Harrop,  for  the  past  four¬ 
teen  years  chief  valuation  engineer  for 
the  Missouri  Public  Service  Commission 
has  tendered  his  resignation  eflFective  on 
March  5.  He  has  accepted  the  post  of 
valuation  engineer  for  the  Federal 
Water  Service  Corporation. 


Engineering  Societies 


Calendar 


Annual 

AMERICAN  RAILWAY  ENfJINEER- 
ING  A.S.S«k’IATION,  Chlcatto,  111.; 
.Annual  C()nv*-ntlon.  ChicaKo.  Ill., 
.Manh  8-10,  1927. 

AMERICAN  WELOINO  SOCIETY. 

.New  Viu  k  ;  .Annual  ino  llnu.  N>  w 
Ynik  <Mty.  April  27-29. 
NATIO.N.AL  EIRE  PROTECTION 

AS.SO<’l.\TIO.N.  Ronton.  Masn.  ; 
Annual  .Melting,  Chicago.  III., 
May  9-12,  1927. 


The  Canadian  Section  of  the  Ameri¬ 
can  Water  Works  Association  will  hold 
its  annual  meeting  March  2  to  4  at 
Ottawa.  The  secretary  is  A.  V.  San¬ 
derson,  superintendent  of  the  Toronto 
filtration  plant. 

The  Springfield  (III.)  Engineers  Club, 
at  a  joint  meeting  with  local  ciAric  clubs 
on  Feb.  11,  was  addres.sed  by  Robert  M. 
Davis,  statistical  advi.ser  of  the 
McGraw-Hill  Publishing  Co.,  on  fore- 
ca.sts  of  industrial  and  economic  condi¬ 
tions  for  1927,  with  the  methods  of 
using  such  data  by  business  firms. 


Obituary 


Russell  Robb,  engineer  and  senior 
vice-president,  treasurer  and  a  direc¬ 
tor  of  Stone  &  Web.ster,  Inc.,  Boston, 
Mass.,  died  Feb.  16  after  a  week’s  ill¬ 
ness,  aged  63  years.  Mr.  Robb  was 
born  in  Dubuque,  Iowa,  in  1864,  gradu¬ 
ated  from  Massachusetts  Institute  of 
Technology  in  1888  and  three  years 
later  joined  Stone  &  Webster.  He  be¬ 
came  a  member  of  the  firm  in  1905  and 
with  its  incorporation  in  1920  became 
senior  vice-president.  Besides  being  a 
director  of  Stone  &  Webster,  he  was 
also  director  of  several  power  and  light 
companies.  He  wrote  a  number  of 
books  on  business  and  engineering 
topics,  one  of  which  is  now  used  as  a 
textboiok  in  the  Harvard  University 
Graduate  School  of  Business  Adminis¬ 
tration. 

Captain  C.  Arnold  Mohn,  assistant 
county  engineer,  living  at  Arlington, 
N.  J.,  was  stricken  with  apoplexy  Feb.  6 
while  riding  in  an  auto  and  died  that 
day,  aged  35  years.  Captain  Mohn 
served  with  the  104th  Engineers  in  the 
war  and  saw  action  in  Chateau  Thierrj- 
and  Bellea^  Wood. 

Dewitt  V,  Moore,  Indianapolis,  Ind., 
died  Jan.  30  of  a  heart  attack.  Mr. 
Moore  was  first  employed  by  the  In¬ 
dianapolis  Union  Railway  Co.;  then 
became  a  member  "of  the  Moore-Mans- 
field  Engineering  Co.,  and  designed 
many  buildings  and  bridges.  Later  he 
went  into  the  Moore-Halsted  Construc¬ 
tion  Co.  After  five  years  of  service  as 
an  engineer  with  the  Interstate  (Com¬ 
merce  Commission  at  Chicago,  Mr. 
Moore  took  up  the  work  of  sales  engi¬ 
neer.  He  was  a  member  of  the  admin¬ 
istrative  building  council  of  Indiana. 


Platform  Derrick  Equipped  with 
Electric  Hoisting  Machinery 

An  innovation  in  the  ordinary  plat¬ 
form  derrick  or  pillar  crane  used 
around  freight  sheds  and  other  plact  ,< 
where  heavy  equipment  has  to  be  han¬ 
dled  is  the  addition  of  electric  cralts 
and  slewing  attachments  to  replace  the 
proximately  the  size  of  the  ordinary  hand  winch.  Such  electric  equipment 
manhole  cover  used  in  streets,  and  are  is  being  added  to  cranes  of  this  char- 
heavily  reinforced  with  ribs  on  the  un-  acter  by  the  American  Hoist  &  Derrick 

_ _ _ Co.  of  St.  Paul.  The  structural  plat- 

'^1  form  on  which  the  slewing  machinery 

j  I  **  built  is  of  heavy  I-beams  and  angles. 

Upon  it  are  mounted  the  reversible 
electric  motor  which  actuates  the  slew- 
ing  attachments  and  the  gears  and 
shafts  which  transmit  the  slewing 
"■■■'  ///  power  from  the  motor.  All  the  con- 

J/  '  trols  are  bunched  within  easy  reach  of 

the  operator  standing  on  the  platform. 
/  V  A  controller  and  resistance  are  fur- 

.  I  \  nished  for  both  the  slewing  motor  and 

W'  * it  the  motor  of  the  electric  crab.  The 


Railroad  Equipment  and  Materials 

.-I  Srrlion  Derolfd  lo  ff'hat  the  Manufacturer  in  Doing 
for  the  Engineer  and  {Contractor 


Railroad  Show 

From  March  7  to  10  the  National 
Railway  Appliance  Asftociation  will  hold 
it.'t  annual  exhibit  at  the  Coliseum  in 
Chicago  in  connection  with  the  annual 
meeting  of  that  association  and  of  the 
American  Railway  Engineering  Associ¬ 
ation.  Among  the  many  types  of  cguip- 
hient  which  are  to  be  on  liisplay  tvill  be 
a  number  of  new  ones.  A  few  of  these 
rew  devices  are  described  below.  Others 
will  be  described  in  subsequent  issues. 


Two  New  Types  of  Railroad  Grade 
Crossing  Pavement 

Two  new  types  of  crossing  pavement 
for  grade  crossings  between  highways 
and  railways  are  to  be  exhibited  at  the 
Railroad  Show.  The  first  is  by  the 
Philip  Carey  Co.,  of  Cincinnati,  Ohio, 
and  is  called  “Elastite  Preformed 
Track  Pavement.”  It  consists  of  spe¬ 
cial  sections  of  rail  filler,  preformed 

asphaltic  slabs,  and  expansion  joints, 

all  sealed  together  with  asphaltic  ce¬ 
ment  so  as  to  form  a  smooth  riding, 
durable  and  w’atertight  crossing.  The 
rail  filler  is  made  to  fit  the  web  of  the  ventilating 

rail  with  which  it  is  to  be  used,  being  houses  is  b< 

forced  into  place  by  blows  from  a  Manville  Co. 
sledge,  thereby  sealing  the  crossing 
surface  at  the  rail  and  at  the  same 


der  side  so  that  they  will  stand  up 
under  any  loads  to  which  ordinary 
street  pavement  is  subjected. 


The  jack  is 

made  almost  entirely  of  flat  sheets  of 
“transite  asbestos  wood”  and  so  ar¬ 
ranged  that  the  sections 
for  the  inside  of  the  house 
can  be  assembled  sepa- 
rately  from  those  for  the 
outside  in  order  to  facili- 
tate  erection.  The  jack 
uses  the  ejector  pump 
principle  for  ventilating 
the  under  side  of  the  roof 
of  the  engine  house,  but 
the  concentric  stacks  of 
the  older  smoke  jacks  of 
this  type,  which  were  diffi- 
cult  to  erect  and  maintain, 
have  been  eliminated.  In- 
stead,  there  are  only  two 
slots,  one  at  each  end  of 
the  opening  through  the 
roof.  The  sides  of  the 
roof  opening  and  the  ver- 
tical  sides  of  the  stack 
are  in  contact,  and  at  that 
point  the  sides  of  the  hood  are 
continuous  with  the  sides  of  the  por¬ 
tion  of  the  jack  above  the  roof.  The 
front  and  back  faces  of  the  upper  part 
are  turned  outward  to  cover  the  slots 
in  the  roof  opening  and  the  correspond¬ 
ing  sides  of  the  hood  are  extended  part 
way  up  into  the  upper  enlarged  section. 

Gases  which  accumulate  under  the  roof  «,  r»  -i  *  u  j 

when  locomotives  are  being  moved  in  New  Ka.ll  Anchor  Exhibited 

or  out  of  the  stalls,  or  from  improper  A  recent  development  in  rail  anchors 
“spotting”  of  locomotives,  are  drawn  is  to  be  exhibited  at  the  Railway  Show 
into  the  jack  by  the  ejector  action  of  by  the  Bethlehem  Steel  Co.,  Bethlehem, 
the  blast  of  a  locomotive  up  through  Pa.  This  anchor  is  known  as  the  Bethco 
the  restricted  section.  It  is  claimed  rail  anchor.  It  is  adjustable  and  can  be 
that  the  material  of  which  these  jacks  fitted  to  oversize  or  undersize  rails.  A 
are  built  is  practically  indestructible  description  of  it  was  given  in  our  issue 
and  that  they  will  outlast  other  types,  of  Aug.  19,  1926,  p.  319. 


crab  is  the  company’s  standard  two- 
drum  electric  crab,  designed  to  bolt  to 
the  mast  of  a  derrick  like  a  hand  crab. 
It  can  be  arranged  for  either  direct  or 
alternating  current.  The  electric  motor 
furnished  with  the  crab  is  rated  7i  hp. 
and  the  slewing  motor  is  rated  at  5  hp. 


Portable  Acetylene  Lig^hting  Unit 
Reduced  in  Weight 

An  addition  to  the  line  of  carbic 
lights  produced  by  the  Carbic  Manu¬ 
facturing  Co.,  of  Duluth,  Minn.,  is  its 
No.  15.  The  height  and  diameter  have 
been  reduced  somewhat  from  that  of 
the  standard  style  in  order  to  increase 
its  portability  without  unduly  sacrific¬ 
ing  its  capacity.  The  light  burns  9i 
hr.  instead  of  12  as  in  the  standard 
type.  This  is  considered  sufficient  for 
ordinary  nights.  The  light  has  the  ad¬ 
justable  reflector  arm  of  the  larger 
type.  _ 
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nanufacture.  The  guard  rail  is  of  iiian* 
ganese  steel.  The  hold  between  the 
guard  rail  and  the  main  rail  is  obtained 
by  heavy  flanges  extending  under  the 
main  track  rail  and  the  sloped  web 


Disk  Harrow  Designed  for  Use  on  imately  1.28  will  cause  coke  and  coal 


Railway  Track  Motors 

A  method  of  using  disk  harrows  for 
agitating  ballast  outside  the  end  of  the 


to  float,  but  will  permit  rock,  clinkers, 
and  other  heavy  substances  to  sink. 
Ashes  from  railway  cinder  pits  are  first 
sifted  to  get  out  the  fines  and  the  resi- 


ties  on  railroad  tracks  has  been  de-  due  then  is  fed  into  the  separator  where 
vised  by  the  Northwestern  Motor  Co.  the  coke  and  coal  remain  floating  upon 
The  device  is  known  as  the  Casey-Jones  the  surface  and  are  removed  by  a  screw 
580  ballast  disker,  the  name  Casey-  conveyor  while  the  wa.ste  material  sinks 

to  the  bottom  and  also  is 

- — j  j.pnioved  by  a  screw  con- 

A  veyor.  Results  show  that 

^  35^  per 

_  type  of  cinder  handling 

plant  for  large  terminals. 

Jones  being  the  same  as  applied  to  the  Heretofore  its  “N  &  W”  type  cinder 
railroad  track  motor  cars  made  by  that  handling  plant  made  by  the  company 
compbny.  The  ballast  disker  is  de-  has  not  had  sufficient  capacity  for  use 
signed  to  be  propelled  by  track  mo-  at  large  terminals.  Details  of  a  plant 
tars.  By  its  use  the  ballast  can  be  designed  for  four  tracks  are  given  in 
agitated  to  improve  drainage  and  cut  the  accompanying  drawing, 
weeds,  the  shoulder  can  be  shaped  to  - 

“.tn^  Manganese  Steel  Casting  Protects 

The  disker  can  be  used  in  all  kinds  of  Railway  Switch  Points 

ballasts  with  heavy-duty_  motor  cars  a  device  for  nrotectino.  tb..  of 


Standardized  Columns  for  Steel 
Railway  Water  Tank 

In  order  to  speed  up  construction  of 
its  standard  50,000  and  100,(MH)-gal. 
railway  water  service  tanks,  the  Pitts- 
burgh-Des  Moines  Steel  Co.,  of  Pitts¬ 
burgh,  Pa.,  has  adopted  an  H -section 
column  for  supporting  the  tank.  The 


g^ass^’Tnr^arr'estabHsh^d  easily!  Manganese  Steel  Casting  Protects 
The  disker  can  be  used  in  all  kinds  of  Railway  Switch  Points 

ballasts  with  heavy-duty  motor  cars  ^  f^,^  protecting  the  points  of 

quipped  with  standard  Ford  motors,  railway  switches,  which  differs  some- 
It  uses  standard  agricultural  disks,  from  those  now  on  the  market,  is 

and.  according  to  the  maker,  has  a  low  by  the  Frog,  Switch  & 

operating  cost.  Manufacturing  Co.,  of  Carlisle,  Pa.  It 

New  Equipment  for  Handling  and  ^  ^  ^ 

Reclaiming  Cinders  ^  i 

.\n  ash  reclaiming  plant  developed  in 

Germany  and  put  into  use  there  and  in  consists  of  a  cast  manganese  steel 
England  during  the  last  four  or  five  point,  which  is  bolted  to  the  ends  of  the 
years  is  being  put  on  the  market  in  swing  rails  of  switches  and  takes  the 
this  country  by  Roberts  &  Schaefer  place  of  the  narrow  point  of  the  ordi- 
Co.  of  Chicago.  The  device  is  known  as  nary  switch  points.  As  this  casting 
the  Kolumbus  coke  separator.  The  becomes  a  part  of  the  point  rail  it 
-separator  works  on  the  principle  that  a  moves  with  it  and  so  is  swung  away 
mixture  of  ordinary  clay  and  water  from  the  stock  rail  when  the  switch  is 
having  a  specific  gravity  of  approx-  not  in  use. 


consists  of  a  cast  manganese  steel 
point,  which  is  bolted  to  the  ends  of  the 
swing  rails  of  switches  and  takes  the 
place  of  the  narrow  point  of  the  ordi¬ 
nary  switch  points.  As  this  casting 
becomes  a  part  of  the  point  rail  it 
moves  with  it  and  so  is  swung  away 
from  the  stock  rail  when  the  switch  is 
not  in  use. 


standard  tank.'^  have  a  height  of  20  ft. 
to  the  bottom  and  so  the  columns  and 
fittings  can  be  fabricattnl  and  carried 
in  stock  ready  for  shipment.  The  illus¬ 
tration  shows  a  tank  for  the  A.  C.  & 
Y.  R.R.  which  was  completed  within  60 
•lays  of  the  receipt  of  the  order. 

At  the  Railway  Show  the  company 
will  have  an  exhibit  of  a  cross-section 
of  the  new  columns  for  its  water  tanks 
and  also  one  of  its  roadside  tanks  for 
the  storage  of  oil  in  small  quantities  at 
section  houses  and  similar  points. 

Improved  One-Piece  Guard  Rail 

An  improved  one-piece  guard  rail  is 
being  displayed  by  the  Cleveland  Rail¬ 
way  Supply  Co.  at  the  Railway  Show, 
along  with  other  equipment  of  its 
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forms  a  substantial  brace  throughout 
the  entire  length  on  the  inside. 

Among  other  new  equipment  dis¬ 
played  by  this  company  is  an  open 
trough  flangew’ay  guard  for  use  in  high¬ 
way  grade  crossings  with  bituminous 
paving  material,  and  a  new  rail  anchor 
with  a  locking  lug  and  wedge  which 
makes  it  possible  to  adjust  the  anchor 
to  variations  in  the  rail  section. 


Manufacturers  and 
Trade  Associations 


Calendar 

Annual  Meetings 


NATION  AT,  nAIT.WAY  APPI,IANCES 
ASSOOIATIO.N.  ChU'RKO  ;  Annual 
meeting,  Chicago,  March  7-10,  1927. 

NATTONAI,  BATTEPT  MANUFAC¬ 
TURERS’  ASSOCIATION,  New 
York  ;  Annual  meeting,  Philadel¬ 
phia,  March  11  and  12,  1927. 

CONCRETE  REINFORCING  STEEL 
INSTITUTE,  Chicago;  Annual 
Meeting,  White  Sulphur  Springs, 
West  Va.,  March  21-23. 

SOT'^THERN  PINE  ASSOCIATION ; 
New  Orleans ;  Annual  meeting. 
New  Orleans,  March  22-23. 

HYDRAULIC  SOCIETY,  New  York; 
Annual  meeting  Chicago,  Mar<h 
25,  1927. 

WATERWORKS  MANTTFACTURERS 
ASSOCIATION.  New  York;  An¬ 
nual  meeting,  Chicago,  June  6-10. 


Two  Coast  Cement  Plants  Effect 
$30,000,000  Merger 

An  agreement  to  merge  the  proper¬ 
ties  of  the  Pacific  Portland  Cement  Co., 
Consolidated,  and  the  Old  Mission  Port¬ 
land  Cement  Co.  into  a  California  cor¬ 
poration  to  be  known  as  the  Pacific 
Portland  Cement  Co.  with  a  capital  of 
$30,000,000,  has  been  announced  by  the 
presidents  of  the  two  concerns.  Capi¬ 
tal  stock  of  the  new  corporation  will  be 
300,000  shares. 

Stock  at  the  present  time  will  be  is¬ 
sued  only  to  the  two  companies  in  ex¬ 
change  for  their  properties.  These 
consist  of  three  cement  plants  with  a 
capacity  of  15,000  bbl.  per  day,  tw’o 
large  plaster  and  gypsum  plants  and 
thousands  of  acres  of  mineral  land. 

The  plant  of  the  Pacific  Portland 
Cement  Co,  was  the  first  in  northern 
California  and  the  old  Mission  company 
operated  the  first  modern  wet-process 
plant  in  that  territory. 


New  Publications 


Car-Retards  for  Gravity  Yards — 
Union  Switch  &  Signal  Co.,  Swiss- 
vale.  Pa.,  has  issued  a  90-page  pam¬ 
phlet  (Bulletin  108)  on  “M^em  Yard 
Operation,”  describing  the  construction, 
operation  and  advantages  of  electro¬ 
pneumatic  car-retarders  or  track- 
brakes  for  controlling  the  movement 
of  cars  in  gravity  switching.  Folding 
sheets  show  plans  and  profile  of  the 
installation  in  the  Markham  terminal 
yard  of  the  Blinois  Central  R.  R.  at 
Chicago. 
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Business  Side  of  Construction  ^ 

Facts  and  EvemU  that  Affect  Cost  and  Volume 


This  Week*s  Contracts — Week  Ago— 

Same  Week  Last  Year 

The  money  value  of  contracts  reported  in  the  present  issue 
of  Engineering  News-Record  is  here  compared  with  the 
figures  for  corresponding  weeks.  Minimum  costs  observed  are: 
$15,000  for  water-works  and  excavations;  $25,000  for  other  pub¬ 
lic  works;  $40,000  for  industrial  and  $150,000  for  commercial, 
educational,  religious  and  other  buildings.  Under  the  head  of 
excavations  are  included  drainage,  irrigation,  levee,  river  and 
harbor  projects. 


Money  Value  of  Contracts  Let — Entire  I/.  S. 


Week  Ending 

Public  Work 

Private  Work 

Total  Contracts 

Feb.  24, 1927 . 

.  $10,742,000 

$26,534,000 

$37,276,000 

Feb.  17,  1927 . 

14,594,000 

35,503,000 

50,097,000 

Feb.  25,  1926 . 

Heaviest  Week 

10,278,000 

27,116,000 

37,394,000 

1926,  Mar.  11 . 

13,029,000 

73,613,000 

86,642,000 

1925,  Sept.  3  . 

Jan.  1  to  Date 

16,215,000 

69,424,000 

85,639,000 

1927 . 

107,889,000 

248,969,000 

356,858,000 

1926 . 

121,834,000 

248,835,000 

370,669,000 

Railroad  Building  Most  Active  in  South  and  West 

Contract  Figures  For  1926  Show  Ohio  and  Illinois  in  Lead  in  Number 
of  Lettings — ^Prices  of  Railway  Supplies  Steady 


Examination  of  all  railroad  con¬ 
struction  contracts  valued  at  $26,- 
000  and  over,  awarded  In  the  United 
States  during  1926,  shows  that  the  bulk 
of  the  lettings  were  In  the  Southern 
and  Western  state.s.  Of  these,  the 
major  portion  developed  In  the  West. 
Massachusetts,  New  York  and  Penn¬ 
sylvania  were  the  only  Northeastern 
states  to  show  a  measurable  volume 
of  railroad  building. 

Greatest  activity  In  this  branch  of 
construction,  as  measured  by  number  of 
projects  awarded,  was  attained  In  Ohio 
and  Illinois,  with  Mississippi  and  Mis- 
.scuri  next,  Alabama  and  California 
third,  and  Texas  and  Minnesota,  fourth. 

Principal  among  the  big  railway  jobs 
of  the  year  were  the  following:  180 
mi.  on  the  Chicago,  Rock  Island  and 
Pacific  R.R.  in  Kansas  and  Texas;  143 
mi,.  Muscle  Shoals,  Birmingham  ft 
Pensacola  R.R.  in  Mississippi,  Florida 
and  Alabama;  101  mi.,  Waba.sh  R.R., 
Missouri;  100  mi..  Union  Pacific  R.R., 
Nebraska. 


Other  projects  ran  into  larger 
amounts  of  money  but  in  those  cases 
buildings,  tanks,  towers,  etc.,  were  in¬ 
cluded. 

A  comparison  of  prices  of  the  prin¬ 
cipal  railway  supplies  for  the  month  of 
February,  this  year,  a  year  ago,  and 
in  1925,  shows  that  firmness,  with 
little  tendency  to  change,  prevails  in 
the  market  for  this  group  of  materials. 

Standard  rails  are  perhaps  the 
.steadiest  of  the  materials  listed,  con¬ 
sidering  the  fact  that  railroad  expan¬ 
sion  was  particularly  active  during  the 
period  1922  to  1926.  Throughout  these 
boom  years,  the  price  stability  shown 
by  standard  rails  has  been  matched  by 
few  materials  used  in  any  form  of  con¬ 
struction. 

Possibly  the  only  other  materials  to 
show  little  or  no  change  during  the  last 
four  years  are  wrought  steel  and  iron 
pipe,  tin  plates  and  wire  rope,  f.o.b- 
producing  points. 

(Rre  Table  On  p.  343) 


PRICES  OF  PRINCIPAL  RAILWAY  SUPPLIES  F.O.B.  IN  CARLOAD  QUANTITIES 


Rail*,  standard,  Pittsburgh,  per  ton . 

Rails,  light,  25  to  45  lb.,  per  ton . 

Rails,  re-rolled,  per  ton . 

Ties,  white  oak,  6x8  in.  x  8)  ft.,  per  tie; 

Chicago . 

8t.  Louis . 

Birmingham . 

Spikes,  standard,  A-in.  and  larger,  Pittsburgh,  per 

100  lb . 

Track  bolts,  Pittsburgh,  per  100  Ifa^ . 

Standard  section  angle  Mrs,  splice  bars  or  Sah  platen, 
Pittsburgh,  per  100  lb . 


Feb.,  1927 

Feb.,  1926 

Feb.,  1925 

$43.00 

$43.00 

$43.00 

36.00 

36.00®  38. 00 

36  00 

30.00@32.00 

30. 00®  34. 00 

27. 00®  32. 00 

1.45 

1.35 

1.60 

1.20 

1.15 

1.20 

1.25 

1.25 

1.25 

2.80C<92.90 

2.80 

2.90 

3.90©4.25 

3.90®4.25 

3.90®4.25 

2.85 

2.75 

2.75®2.85 
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Principal  Railway  Construction  Contracts  Reported  By  E.  N.>R.  During  1926 

Mil«<  Awarded  By  Awarded  To 

4  Terminal  R.K.  Aeeor.,  St.  Loui.'<  By  day  labor  .  .  J 

4  Boeton  and  Albany  R.R.  Co  New  Knidand  Constr.  Co.,  SprincfieM  ' 

too  Cnion  Paeifir  R.R.  Co.  ..  By  day  labor  .  ! 

.  Mieeouri  Pacific  R.R.  Co  Ijet  Conetr  Co.  and  other* 

101  Wabaeh  R.R.  Co  Induatrial  Track  Conatr.  Co ,  St  laiuia.  Mo  ! 

.  Weetern  Pacific  R.R.  Co  (jiton  and  Smith.  San  Franciaco 

.  Central  Steel  Co.,  Maaaillon  F  .A.  Wendling  Conatr.  Co.,  Maaaillon 

.  New  York  Central  R.R  Co  Walah  Conatr.  Co..  Davenport,  la 

.  Milwaukee  Electric  Ry  A  I.iKht  Co  Company  force* 

.  Pennaylvania  R.R.  Co  .  '  .Sinclair  and  GriHta,  Philadelphia,  Pa 

180  ChicaKo,  Rock  laland  A  Pacific  R.R.  Co.  W.  II.  Denniaon,  Cuahman,  .Ark 

6  Minneapolia,  Northfield  A  Southern  R.R.  Co  Nolan  Bn*..  Minneapolia,  Minn. 

.  Minneapolia  Street  R.R.  Co . .  By  day  labor . 

.  Baltimore  A  Dhio  R.R.  Co .  .  Bate*  and  Rocera  Conatr.  Co.,  Cleveland.  Ohio 

.  Tranait  Dept.,  Boeton  Rapid  Tranait  Syateni  F^x- 

tenaion .  .  .A.  (5.  Toniaaaello  A  Son,  Boeton,  Ma*' 

.  Tranait  Dept.,  Boston,  Sept.  )  Dorcheeter  Rapid 

Tranait  Syatem .  C.  and  R  Conatr.  Co.,  Roaindale 

.  Southern  Illinoia  A  Kentucky  R.R.  Co .  W.  J.  Zitterall  Co.,  Welxiter  CSty,  la 

143  Muscle  Shoala,  Birmingham  4  Penaacola  R.R.  Co  R.  F.  Carr,  Memphia,  Tenn  .. 

Z.  Gardner,  Mc.Alliater,  Dkla.  .  .  t  ' 

4.3  Bd.  Pub.  Wka  ,  .Skagit  River  Ry.  F'xtenaion  Morrison  Knudaon  Co.,  Boiae,  Idaho. 

21  Jackson  4  Eastern  R.R.  Co.  .  S.  K.  Jones  Conatr.  Co.,  Memphia,  Tenn  and  others  < 

10.  S  St.  Louis  Connecting  R.R.  Co  .  ,  Walah  Conatr.  Co.,  Davenport,  la  < 

10  .San  Gabriel  Canyon  R.R  .  ..  Nevada  Contg  Co  ,  Fallon,  Nev . 

63.  23  Chesapeake  4  Hocking  Ry.  Co  . Frits-Rumer  Cook  Co.,  Columbus,  D.,  and  others 

21.6  Wabash  R.R.  Co .  .  ..  Industrial  Track  Construction  Co.,  St.  Louis,  Mo 

57.  5  St.  Louia-.San  Franciaco  Ry.  Co . .  Rosa-Wogan  Conatr.  Co.,  Kansas  City,  Mo 


I.ooation 

Missouri . 

.Miiaeachuaetts . 

.Vebraska 
.Missouri  . 

Missouri 

California  . 

t  Ihio. . . 

New  York 

Wisconsin 

IViinsylvaiiia 

Kansas  and  Texas 

Minnesota 

Minnesota. 

Ohio . 

.Miuisachuaetta - 


Maaaachuaetta. 


Illinoia . - ■, 

.Missiaaippi,  Florida  and 

Alabama . 


Wasnii^don . 

Missiaaippi . 

Illinois . 

California 

Ohio .  . 

Ohio  and  Mirhinn..  .  . 
Mississippi  and  Florida 


Engineering  Construction  Activity  Indicated 
by  Heavy  Bond  Sales 

New  York  City  headed  the  list  of  The  following  table  compares  the 

largest  bond  offerings,  selling  f^ur  emission  of  long  term  borrowings  in 

issues  of  4is  aggregating  $60,000,000  January  over  a  period  of  eight  years. 

at  102.6489,  a  basis  of  4.12.  Detroit  1927  . $K9.2ri7,n44 

came  next  with  eight  issues  of  41s  and  .  89,742,193 

4Js,  aggregating  $14,505,000.  Miami,  ' ' ' '  ^ ^ i  ^  ^  '  I ' ' ' ' ' '  I' [  99;62M7o 

Chicago  and  Buffalo  follow  with  issue.?  182.1  .  96.’99.'i.’fio9 

of  $10,345,000,  $5,456,000,  and  $5,260,-  }!;"  ; . 

000  respectively.  1 92o  83'.ri29!89i 


The  favorable  investment  market 
last  month  brought  the  state  and 
municipal  bond  disposals  to  the  high¬ 
est  total  recorded  since  December,  1925. 
The  total  awards,  according  to  the 
Comniercia/  and  Financial  Chronicle, 
was  $169,257,044  as  compared  to  $143,- 
562,277  in  December,  1926  and  $69,742,- 
193  in  January  a  year  ago. 


What  Money  CostM  for  State  and  Municipal  Improvement  Purpomen  .•<«  Shown  By 

January  Bond  Sales 

Rate 

Per 

State  Purpimc  .Amount  Cent  .Sold  For  Baaia  Dated  Maturit.v  Purehaaed  Rv 

North  Dakota . School .  7,500  5  1946  State  of  North  Dakota 

County 

Allen,  O . . 

Heaver,  Pa . . 

Broward,  Fla . 

Butler,  Kaiu. . . . 

Canon,  Tex . 

Columbiana,  <>.  . 

Dade,  Fla . 

I  leecbutee.  Ore  . . 

Hamilton,  O .  ... 

Hillsborough.  Fla 
Jefferson,  Ala 
Linooln,  W’i* 

Lucas,  O . 

Madison,  Ind 
McKenxie,  N.  D. 

Milwraukee.  Wia 
.Montgomery,  D. 

<  laeeola,  Fla 
Parke.  Ind 
.Stewart,  Tenn. . . 

Trumbull.  O 
Toumthipy 
Haddon,  N.  J 
Hieksville,  <  >.  .  . 
lAneaster,  Pa.  . . 

I.ibtTty,  O . 


100.62  4.86  1927-3-1 

101. SI  4  09  Feb.  I  1928-52 

95  5.96  Julv  I  1935-49 

100.11  .laii.  I  1928-37 

100.27  5.47  Oct.  I  1927-56 

102.60  4  45  Ian.  I  1928-37 

95  5.  34  Oct  I  1930-71 

100  June  I  1928-34 

100.78  4  34  I3ec.  I  1928-35 

100  4.94  Jan.  I  1929-37 

100.18  4.49  l95«>-55 

101.40  Dec.  I 

101.79  4.39  Jan.  25  1929-37 

100  1928-37 


Provident  .Savings  Bank  4  I'nist  Co.  of  CineinnaU 

W  II.  Newbold  s  .Sun  4  Co.  of  Philadelphia 

Frank  N.  Brown  of  Delroy 

Braneh-Middlekauff  Co.  of  Wichita 

Caldwell  4  Co.  irf  Nashville 

W.  Slayton  4  Co.  of  Toledo 

Weil-Roth  4  Irving  Co.  of  Cincinnati  and  others 

Northwestern  National  Bank  of  Portland 

Herrick  Co.  of  Cincinnati 

Pulleyn  4  Co.  of  New  A'ork  City  and  ot  tiers 

.Marx  4  Co.  of  Birmingham  and  other* 

Citiien's  National  Bank  of  Merrill 
I’rudden  4  Co.  of  Toledo  and  other* 

Anderson  Banking  Co.  of  Anderson 
Brewer  Brown  4  Co.  of  Minneapolis  and  others 
Harris  Trust  4  Sarings  Bank  of  Chicago  and  otliers 
Detroit  Trust  Co.  of  Detroit, 

Toledo  Brokers 

Parke  .State  Bank  of  RtH-kville 
Rngera-Caldwell  Co.  of  New  York 
Detroit  Trust  Co.  of  Detroit 


Bridge . 

Road . 

Highway . 

,  Road . 

.Road . 

.  Road . 

.Road . 

Road ._ . 

Road  impvt ... 
Highway 
.Sch<K>l. 

.  Bridge . 

Highway  impvt 

.Bridge . 

.Bridge . 

.  Sewerage . 

.  Bridge . 

.  Hoad . 

.  Rond . 

.  H  igh  way . 

.  itoad. . . . 


1937-46 

1928-52 

1936-55 

1928-37 

1956 

1928-32 


1932-35 

1928-36 

1927-47 

1927-55 


M.  M.  Freeman  4  Co.  of  Philadelphiai 
A.  E.  Aub  4  Co.  of  Cincinnati 
FI.  H.  Rollins  4  Sons  of  Philadelphia 
Halleek  4  Co. 


.Sewer. 

. .  Road. . 

Road.. 
. .  Bridge. 
[  Water. 


School . 

Street  impvt . 

Auditorium . 

Sewer . 

Fire  station . 

.Water . 

.Street  impvt  .  .  . 
.Street  impvt  .  . . 

.  Road  impvt . 

.Water . 

.  Paving . 

.School . 

.  Street  impvt . 

.  Bridge . 

..Street  impvt 
.Water  and  sewer, 

- .  . . Sewer . 

Minneaptjia,  Minn.. Street  impvt . 

MocksviUe,  N.  C _ Water . 

Rapid  tranrit. .  t! 

New  York  N  Y  Water  supply . . 
^ew  lorg.  IS.  Dock  impvt  ... 

Municipal . 

Street  impvt .... 

Omaha,  Neb .  Sewer . 

Park . 


.Abilene,  Tex. 


Taylor  Ewart  4  Co.  of  Chicago  and  otlien 


James  C.  Wilson  4  Co.  of  I..ouisvilIr 
George  W.  York  4  Co.  of  Cleveland 
Weil'Roth  4  Irving  Co.  of  Cincinnati 
C.  W  Whitis  4  Co.  of  New  York  City 
Stranahan  Harris  4  Oatis,  Inc.  of  Toledo 
Manufacturers  4  Traders  Trust  Co.  of  Buffalo 
State  of  Nortn  Dakota 

Manufacturers  4  Traders  Trust  Co.  of  Buffalo 

Meyer-Kiser  Bank 

Guaranty  Co.  of  New  York  City 

Magnus  4  Co.  of  Cincinnati 

Fust  National  Bank  of  New  York  City  and  otn< 

Flldredge  4  Co.  of  New  York  City  and  otbete 

N.  8.  Hill  Co.  of  Cinoiniiati 


1963-64 

1928-32 

Serially 

1928-41 

1927- 56 
*928-42 
1931-35 

1928- 33 

1929- 48 
1931 

1929- 59 
1965 
1928-47 

1930- 61 


102.6489.  .4. 12  Jan.  6  1967-77  National  City  Co.  of  New  York  and  others 


Omaha,  Neb. 


100.019  4. 20.... Feb.  I 


1947 


United  Stales  Trust  Co.  of  Omaha  and  otheiu 
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Weekly  Construction  Market 


Building  materials,  at  principal  producing  and 
distributing  centers  throughout  the  country,  occupy 
a  price  level  about  5  per  cent  below  that  of  a  year 
ago.  Wholesale  prices  of  all  commodities  are  approxi¬ 
mately  6  per  cent  under  general  levels  obtaining  at 
the  outset  of  1926.  Hence  it  is  seen  that  the  move¬ 
ment  of  prices  in  this  particular  group  are  consistent 
with  the  trend  in  markets  for  other  materials  of  every¬ 
day  use. 

About  the  only  exceptions  offered  is  in  the  case  of 
common  brick,  which  stands  a  trifle  under  one  per  cent 
above  the  market  of  a  year  ago,  in  the  principal  cities. 
Structural  steel  shapes  and  reinforcing  bars,  f.o.b. 


Pittsburgh  mill,  are  quoted  at  a  minimum,  10c.  per 
100  lb.  below  prices  in  effect  at  this  time  last  year. 
Steel  plates  sell  at  $1.80  to  $1.90  per  100  lb.,  Pitts¬ 
burgh,  or  the  same  as  of  the  last  week  in  February, 
1926. 

Steel  sheets,  black  and  galvanized,  dropped  15c.  per 
100  lb.  at  Pittsburgh  mills  during  the  week. 

Cement  mill  shipments  are  running  at  a  rate  higher 
than  at  this  time  last  year.  Increased  output  ha.s 
served  to  meet  this  demand  and  leave,  in  addition,  mill 
reserves  greater  than  at  the  outset  of  1926.  The  cement 
price  situation  is,  therefore,  one  of  continued  stability, 
with  no  changes  of  importance  recorded  since  Feb.  1, 1927. 


New  York 

Atlanta 

Dallas 

Chicago 

Mioneapolla 

Denvar 

San  Francisco 

Seattle 

Montrea 

Steel  Products 

Structural  ihapet,  100  lb . 

S3  34 

S3  80 

$4.15 

$3.10 

$3  35 

$3  87} 

$3.00 

$3.15 

$3.80 

Structural  rivets,  100  lb . 

4  20 

3  80 

4.75 

3.50 

3. 75 

4  65 

5  00 

4.00 

Reinforcing  bars,  }  in.  up,  100  lb.. 

3  24 

2  80 

2. 75 

2.30@2.50 

2  87} 

3  87} 

2.95 

3  10 

3  57 

Steel  pipe,  black,  2\  to  6  in.  lap. 

discount . 

48% 

54% 

54% 

51% 

54.25% 

41% 

42  @53. 8% 

45% 

37  83 

Cast-iron  pipe,  6  in.  and  over,  ton 

47.60 

42.75 

56.00 

45.20 

48.50 

62.00 

47.00 

55  00 

62  50 

Concreting  Material 

Cement  without  bags,  bbl . 

2  3.3@2.SS 

2.25 

2.05 

2.05 

2.22 

2.85 

2.31 

2.65 

1  15 

Gravel,  }  in.,  cu.yd . 

1  75 

1  90 

2.38 

1.85 

1.65 

1.90 

1.80 

1.25 

+  1  90 

Sand,  cu.yd . 

1  00 

1.60 

2.00 

1.56 

1.25 

1.00 

1.40 

1.25 

1.35 

Crushed  stone,  |  in.,  cu.yd . 

1  94 

2.50 

2.83 

1.87} 

1.75 

2.50 

1.70 

3.00 

2.00 

Miscellaneous 

• 

Pine,  3x12  to  12x12,  20  ft.  and 

under,  M.ft . 

61  @63 

34.00 

56.00 

40.00 

39.25 

32.75 

27.00 

25.00 

50.00 

time,  finisliing,  hvdrated,  ton . 

18.20 

23.50 

19.00 

20  00 

25.50 

24.00 

25.50 

24.00 

21.00 

Lime,  common,  lump,  per  bbl . 

2. 10® 3  00 

1  50 

1.82 

1.50 

1.70 

2.70 

1.60 

2.80 

10.00 

Common  brick,  delivered,  1,000...  i 

20.40@22.40 

10  50 

14.10 

12.00 

13.75 

9@10 

15.00 

15.00 

20.25 

Hollow  building  tile,  4x12x12,  per 

block . 

Not  used 

.0895  .112 

.076 

.076 

+.085 

.09 

.10 

Hollow  partition  tile  4x12x12,  per 

block . . . 

.1027 

.0895  .112 

.076 

.076 

+  .085 

.108 

.09 

.08 

Linseed  oil,  raw,  3  bbl.  lots,  per 

7i-lb.  gal . 

.84 

.90}  1,10 

00 

VyY 

.93} 

1.07 

.91 

1.12 

1.03 

Common  Labor 

Common  labor,  union,  hour . 

.90| 

.30 

% 

.50®.  55 

.60 

.62} 

Common  labor,  non-union,  hour.  .. 

25 

30®. 

SO 

45®. 60 

.40®  .45 

.50 

.25®.: 

Exiiluimtion  of  I'rlcM — Prices  are  to  con¬ 
tractors  in  carload  lots  unless  other  quan¬ 
tities  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
-j-  or  —  BlKns.  For  steel  pipe,  the  pre¬ 
vailing  discount  from  list  price  is  given: 
46-6%  means  a  discount  of  46  and  6  per 
cent.  L.C.I.  is  less  than  carload  lots. 

New  York  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime  in  280-lh.  bbl. 
net  and  hydrated  lime,  f.o.b.  cars;  tile  ’‘on 
trucks” ;  linseed  oil  and  cast-iron  pipe  f.o.b. 
Reinforcing  bars  (billet  steel)  and  shapes 
delivered  to  Job  in  less-than-carload  lots. 

I.,nbor  —  Cement  and  concrete  laborers' 
rate,  11.061;  building  laborers,  90|c. 

Chicago  quotes  hydrated  lime  in  60-lb. 
bags:  common  lump  lime  per  180-lb.  net. 
I.umber,  sand,  gravel  and  stone  f.o.b. :  price 
on  fir  Is  quoted  instead  of  pine.  Reinforcing 
bars  (hlllet  steel)  f.o.b.  warehouse  In  car¬ 
load  lots :  shapes,  less-than-carload  lots. 

Minneapolis  quotes  on  fir  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.  Ce¬ 
ment  on  cars.  Gravel  and  crushed  stone 
quoted  at  pit.  Bars  (billet  steel)  at  ware¬ 
house  in  carload  lots ;  shapes,  less-than- 
carload  lots. 


Tins  limited  price  list  Is  published 
weekly  (or  the  purpose  of  giving 
eurrent  prices  on  the  principal 
eonstruetion  materials,  and  of  noting 
important  price  changes  on  the  less 
important  materials.  Moreover,  only 
the  chief  cities  are  quoted. 

Valuable  suggestions  on  costs  of 
work  ran  be  had  by  noting  actual  bid¬ 
dings  as  reported  in  our  Construction 
News  section. 

The  first  Issue  of  each  month  car¬ 
ries  complete  quotations  for  all  con¬ 
struction  materials  and  for  the  Impor¬ 
tant  cities.  The  last  complete  list  will 
be  found  In  the  Issue  of  Feb.  S,  the 
next  on  Mar.  3. 


Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks” ;  gravel  and  sand  at 
pit :  stone  oa  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  Job.  Tile  price  is  at  ware¬ 
house.  Linseed  oil,  delivered  in  wooden 
bbl.  Common  lump  lime  per  180-lb.  net. 
Bars  (billet  steel)  and  shapes,  l.cl. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  Instead  of  cu.yd.  Common  lumn 
lime  per  180-lb.  net.  B.trs  (billet  steel) 
f.o.b.  In  carload  lots ;  shapes,  l.c.l. 


Dallas  quotes  lime  per  180-lb.  bbl. 
Cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered.  Bars 
(billet  steel)  carlots ;  shapes,  I.c.L 

San  Francisco  quotes  on  Heath  tile,  else 
5i  X  8  X  111.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter¬ 
minal.  Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  dealers  In  yards  at 
San  Francksco,  for  No.  1  fir,  common.  Bars 
(billet  steel)  f.o.b.  in  carload  lots;  shapes, 
l.c.l. 

Seattle  quotes  on  Douglas  fir  (delivered) 
instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  in  paper  sacks. 
Sand  and  gravel  at  bunkers.  Bars  (billet 
steel)  and  shapes,  less-than-carload  lots. 

Montreal  quotes  on  fir  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton. 
Stone  and  tile  are  delivered ;  sand, 
gravel,  lime  and  cement  on  siding;  steel 
and  pipe  at  warehouse.  Hollow  tile  per  ft. 
Cement  price  is  In  Canadian  funds  (the 
Canadian  dollar  stands  at  99.84).  Bag 
charge  is  80c.  per  bbl.  Discount  of  10c. 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net ;  21  In.,  837.83.  Bars  (billet  steel)  and 
shapes,  in  carload  lots. 


Unit  Prices 

For  actual  prices  bid  on  mat»> 
rials  in  place  at  various  construe* 
tion  jobs  throughout  the  country, 
see  pp.  128-128A  of  this  issue 
following  Construction  News. 


On  Feb.  I,  1927 

E.  N.-R.  Construction  Cost  Index  Number  210.15 
£.  N.-R.  Construction  Volume  Index  Number  187 

For  Explanation  and  Details  of 
Indexes  Since  1913 
See  the  First  Issue  of  Every  Month 


